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 ABSTRACT 
 
This research study addresses the problem of whether local government can afford free 
basic water in rural areas. To achieve this objective a comprehensive literature study 
was performed, which included: 
 
· Lessons in water sector approaches from international experience and how these 
experiences compare with the South African situation. 
· The current basic water supply legislation in South Africa and how this legislation 
affects the subsidy arrangements and the financing of free basic water. 
· The operation and maintenance cost and the benefits of effective operation and 
maintenance of water supply schemes. 
 
A model was developed that could estimate the cost of rural water supply per household 
per month from the operation and maintenance data that was collected over a period of 
twenty-two months from a water supply scheme. As part of the provision of free basic 
water, a nine-step flow chart was developed to determine rural water operation and 
maintenance subsidy and a free basic water policy to help local government make 
informed decisions.  
 
The model was tested on different water supply schemes to verify the accuracy of the 
models estimation of the cost of rural water supply per household per month. 
 
The information obtained from the literature and from the test of the model resulted in 
various recommendations and conclusions. 
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 ABBREVIATIONS 
 
 
BWS  Bulk Water Supply 
BoTT  Build, Operate, Train and Transfer 
C  Consumption 
Cph  Cost per household 
CO&M  Cost for operations and maintenance 
df  Degrees of freedom 
DPLG  Department of Provincial and Local Government 
D-W  Durbin-Watson Statistic 
DWAF  Department of Water Affairs and Forestry 
F  Analysis of variance  
H  Household 
IGGs  Intergovernmental grants   
kl  Kilolitre  
l/c/d  Litre per capita per day 
O&M  Operation and maintenance 
R2  Coefficient of determination 
R  Rainfall 
RDP  Rural development plan 
SE  Standard error 
SMSE  Small and medium size enterprises 
SSA  Support Services Agents 
t  Area in the tails of the t distribution  
UFW  Unaccounted for water 
WHO  World Health Organisation 
WRC  Water Research Council 
WSP  Water Services Provider 
WSA  Water Services Authority 
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 CHAPTER 1 
 
PROBLEM DEFINITION AND DEFINITION OF CONCEPTS 
 
1.1 INTRODUCTION 
 
As part of government’s strategy to alleviate poverty in South Africa, a policy of the 
provision of free basic level of services was introduced in 2001. This policy was also 
supported by President Mbeki; “the provision of free basic amounts of electricity and 
water to our people will alleviate the plight of the poorest among us” (Mbeki, 2001). A 
number of policy statements at local level have also reinforced this commitment. 
 
However, it is also acknowledged that much of the ultimate responsibility of delivering 
free basic water rests with local government. In addition, local government will need to 
operate in a context, in order to provide effective subsidised services. This will include 
appropriate national subsidy arrangements and guidance and support from other spheres 
of government as a significant number of South Africans still lack any access to an 
adequate level of water supply. Clearly if a household does not have access to a basic 
supply of water the provision of free basic supply cannot occur.  
 
Therefore, the continued extension of adequate water supplies to unserved households 
must remain at the core of any provision of free basic water. In fact the government has 
committed itself to an acceleration in the delivery of water and sanitation. (DWAF, 
2002b) 
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In terms of the Constitution of South Africa (Republic of South Africa, 1996), local 
government does have an obligation to provide access to water for all. However, in 
terms of local government legislation municipalities are also not allowed to make 
financial commitments, for which they cannot pay. 
 
MAIN PROBLEM 
 
The main problem concerning the cost of free basic water supply: 
 
Can local government provide free basic water to rural areas? 
 
In order to develop a research strategy to deal with and solve the main problem, the 
following sub-problems have been identified: 
 
SUB-PROBLEM 1 
What information does the research literature reveal in connection with the supply of 
free basic water in South Africa? 
 
SUB-PROBLEM 2 
What are the main contributors to the cost of free basic water supply in practice? 
 
SUB-PROBLEM 3 
How can the answers to the two above questions be integrated into a model to help local 
government make an informed decision on the cost of providing free basic water before 
the implementation of a water project? 
3   
  
1.2 DEFINITIONS OF KEY CONCEPTS 
 
1.2.1 Local government 
The whole of South Africa is divided into local and metropolitan municipalities. These 
local municipalities are grouped together into district municipalities and metropolitan, 
local and district municipalities constitute local government (Municipal Structures Act, 
Act No 117 of 1998) (Republic of South Africa, 1998). 
 
1.2.2 Free basic water 
The South African standard relating to a ‘basic’ level of water supply is defined as 25 
litres per person per day, which is sufficient for healthy living. This equals about 6000 
litres per household per month for a household of eight people. The volume of 6 000 
litres per month has therefore been set as the target for a ‘basic’ level for all households 
in South Africa. This quantity is also regulated as part of the national strategy in terms 
of Section 9 (Standards) and 10 (Norms and standards for tariffs) of the Water Services 
Act of 1997 (Republic of South Africa, 1997). 
 
1.2.3 Model 
Emory, William and Cooper (1991) describe a model as a representation of a 
phenomenon which a researcher wishes to explain or study. Emory, C.W. et al. (1991) 
say that a model differs from theory in that it only represents something; it does not in 
itself explain the phenomenon. There are three types of models, namely, descriptive 
models, which seek to describe the behaviour of elements in a system, explicative 
models, which seek to extend the application of current theories, and simulation models,  
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which replicate current models (Emory, C.W. et al., 1991). A simulation model will be 
developed in this study. 
 
1.2.4 Water services works (project) 
Water services works (project) is a reservoir, dam, well, pump-house, borehole, 
pumping installation, purification work, sewage treatment plant, access road, electricity 
transmission line, pipeline, meter, fitting or apparatus built, installed or used by a water 
service institution to: 
 
· Provide water services; 
· Provide water for industrial use; or 
· Dispose of industrial effluent. 
(Water Services Act, 1997) (Republic of South Africa, 1997) 
 
1.2.5 Water services authority 
A water services authority is any municipality, including a district or rural council as 
defined in the Local Government Municipal Structures Act (Act No 117 of 1998) 
(Republic of South Africa, 1998) that is responsible for ensuring access to water 
services. 
 
1.2.6 Water services provider 
A water services provider is any person who provides water services to consumers or to 
another water services institution, but does not include a water services intermediary 
(Water Services Act, 1997).  
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1.3 DELIMITATIONS OF RESEARCH 
 
Demarcating the research serves the purpose of making the research topic manageable 
from a research point of view. The omission of certain topics does not imply that there 
is no need to research them. 
 
 
1.3.1 Legislation 
The focus of this study will be the supply of water services in South Africa. The 
legislation of South Africa will be used as the baseline on which all assumptions will be 
based. 
 
1.3.2 Geographical demarcation 
A global view of the water sector subsidy approaches will be considered, specifically 
focusing on the targeting approaches of Chile and Colombia. These two differently 
designed water sector subsidy schemes give particularly useful insights for the South 
African situation. 
 
The practical water supply schemes will be limited to the Eastern Cape province, for the 
ease of controlling and monitoring of the data. 
 
1.3.3 Data 
The operations and maintenance (O&M) cost of related and relevant data gathering will 
be limited to the Peddie Regional water scheme in the Eastern Cape. This is a newly 
implemented scheme under the Water Services Act, 1997. Data for a period of twenty- 
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two months will be gathered on a monthly bases and used in a multiple regression 
analysis to develop the model. 
 
1.4 ASSUMPTIONS 
 
It is assumed that local government officials, who will be the users of this information, 
have the skills and knowledge to calculate and compile the operations, maintenance and 
other inputs necessary for the model as the study focuses on the development of the 
model. 
 
1.5 THE SIGNIFICANCE OF THE RESEARCH 
 
The world we live in is a world of inequality where abundance lives side-by-side with 
deprivation. However, there are sufficient resources for everybody to be adequately fed 
and clothed, and to have access to the basic services necessary for healthy living such as 
safe water and sanitation. Yet more than one billion people do not have adequate access 
to potable water services and nearly three billion people are without adequate access to 
basic sanitation services. In Africa, more than 38% of the population do not have access 
to a safe water supply, which is a higher proportion than in any other region in the world 
(Statistics Department of Water Affairs and Forestry, 2002) (DWAF, 2002b). This is 
part of the global trend towards increasing inequality between developing and 
developed countries. While there has been significant investment in water infrastructure, 
it has not been sufficient to keep pace with population growth. 
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In South Africa, inequality to access basic services was, and still is, a stark reality, in 
spite of South Africa being a middle-income country. In 1994, in South Africa there 
were 15,5 million people without adequate water. However, inequalities have specific 
historical roots and the ability to deal with the service backlog is greater than for most 
developing countries. However, South Africa has made great strides in reducing this 
gross inequality. It is estimated that more than 10 million people have been provided 
with basic water supplies in rural and urban areas during the last eight years. (Statistics 
Department of Water Affairs and Forestry, 2002) (DWAF, 2002b) Minister Kasrils’ 
budget speech highlighted the need for acceleration of the provision of water, sanitation 
and hygiene awareness: 
 
“Last year’s cholera outbreak in KwaZulu-Natal and other parts of the country 
was a wake-up call for us in terms of accelerating the provision of water, 
sanitation and hygiene awareness. It brought to our attention the unavoidable fact 
that we had not done enough in terms of delivering sanitation and promoting 
simple but critical health and hygiene”. (Kasrils, 2002) 
 
Water services are intimately linked with poverty as lack of access to water supply and 
sanitation often constrain opportunities to escape poverty. Yet, poverty also affects 
access to water services by constraining investment in infrastructure. It is, therefore, 
appropriate that a key focus of South Africa’s water services policy should be to ensure 
access of the poor to basic and sustainable levels of water supply services. 
 
Reliable and efficient water services are also a crucial ingredient for economic growth. 
Therefore, South African’s low average rainfall, the high variability in rainfall, and the 
cyclical patterns of droughts and floods, all have an impact on South Africa’s economic 
growth potential. In this context, it is crucial that water resources are used wisely to  
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ensure effective provision of services. The water sector, which includes all institutions 
involved in the supply of a water service, is an important engine of South African’s 
economy. The turnover in the water services sector is estimated to be in the region of 
R10 billion per annum or more (Water Research Commission, 1998) and, therefore, 
inefficiencies in this sector will have a negative and significant impact on other 
economic processes, such as the availability of funds to develop a new infrastructure. 
Efficient and effective services are, therefore, crucial. 
 
Services and the use of the water resource must be sustainable to ensure that the 
government continues to make progress, and to ensure that future generations benefit 
from this progress. Whilst the emphasis during the past seven years has been on 
delivery, it is now timely to place greater emphasis on sustainability. In terms of local 
government legislation, municipalities are not allowed to make financial commitments 
for which they cannot pay. 
 
This research will endeavour to develop a model to help local government to estimate 
the cost of potable water from an intended water project, before the implementation of 
the water project. This will ensure that the project will be sustainable and that local 
government will be able to pay for the financial commitments that accompanies the new 
project. 
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1.6 RESEARCH DESIGN 
 
In this section the broad methodology that will be followed in the study is described. 
 
 
1.6.1 Research methodology 
The following procedures will be adopted to solve the main and sub-problems: 
· literature survey 
· empirical study 
 
1.6.2 Literature survey 
A global view of the water sector subsidy approaches will be looked at with specific 
focus on Chile, Colombia and South Africa. 
 
1.6.3 Empirical study 
The empirical study will consist of: 
 
· Main survey 
The main contributors to the cost for the provision of potable water will be looked at by 
doing a survey of the running cost of water supply schemes in the Eastern Cape.  
 
· Sample 
The information from the main survey will be used to gather information on a monthly 
bases at the Peddie regional supply scheme for one year. 
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· Statistical analysis of data 
The sample data gathered from the Peddie regional scheme will be used in a multiple 
regression analysis to construct a regression model. 
 
·  Development of an model 
The results of the literature survey and the empirical survey will be integrated to 
develop a model to determine the cost of the provision of potable water. 
 
1.7 CONCLUDING REMARKS 
 
The aim of this chapter was to define the main problem to be addressed and to explain 
how the researcher aims to solve it. The following chapter will discuss the lessons from 
international experience. 
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LESSONS FROM INTERNATIONAL EXPERIENCE 
 
2.1 INTRODUCTION 
 
Most countries have some form of social assistance or welfare programmes to provide 
relief to the poor. In higher income developed countries these programmes are within 
the framework of a comprehensive social security system encompassing income 
support, unemployment support, pensions and often access to subsidised services. The 
general approach is that social security is provided by central government while public 
services delivery assistance lies with provincial or local government. 
 
Most systems have some mechanism for central government to fund local government 
to assist them in meeting their statutory duties, particularly where minimum standards 
of provision are obligatory. A common approach that is used is in the form of an 
equalisation grant which recognises that local authorities have differing capacities to 
raise revenue and differing expenditure needs. However, there is not always a match 
between these. Equalisation grants operate on the principal that central government 
should direct assistance to where the mismatched between needs and resources are 
greatest (Parnell, Midwinter, & Zollner, 1998). 
 
In middle and low-income developing countries there is seldom a comprehensive social 
security net as in the developed world. Therefore, in middle and low developed 
countries, local-level approaches to poverty alleviation, including subsidised services, 
are often more important than in the developed world because of the absence of broad  
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income support measures. A wide range of such measures has, therefore, been used 
(Wegeling & Borgman, 1995). The experience from these countries has shown that 
“targeted local scale (urban or rural) interventions are most likely to succeed in 
eradicating poverty” (Parnell, et al., 1998). 
 
Parnell et al., (1998) have identified a number of key lessons in the design of targeted 
poverty alleviation programmes: 
 
· Targeted local scale interventions are most likely to succeed in tackling poverty. 
· Careful design and delivery of a targeting mechanism is as important as the level of 
expenditure committed to it. 
· Broad targeting rather than narrow targeting is desirable when poverty is widespread 
and administrative capacity is low. 
· That targeting mechanisms should not be ‘captured’ by the recipient lobby groups. 
· Administrative costs should be kept as low as possible. 
· Self-targeting and geographical indicators should be used as filters to reduce the 
need for individual assessments of which people is poor. 
· Poor local authorities are less able to mobilise additional local revenue to support 
services, well-designed intergovernmental transfers are particularly important. 
· Monitoring is always required so that the subsidies do not benefit the affluent at the 
expense of the poor. 
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2.2 WATER SECTOR SUBSIDY APPROACHES 
 
Because of the public health and individual welfare benefits of universal access to water 
and sanitation services, many governments have historically kept companies within the 
public sector and kept tariffs artificially low through a range of subsidy measures. These 
subsidies have often been provided to the water companies rather than to consumers 
themselves (Foster, Gomez-Lobo & Halpern, 2000). However, the results of these 
approaches have often been unsatisfactory. The reasons for this have been the 
experience that under-pricing of water supplies tended to benefit consumers with 
existing water connections, to the detriment of those households without services, and 
that general subsidies have led to highly inefficient water utilities. The large implicit 
subsidies that have been evident in the supply systems have tended to create 
unsustainable water supply systems, unable to extend their networks to the poor. 
 
In response to these concerns there have been strong moves in the water supply sector 
internationally towards full costing of water services and away from generally 
subsidised water supplies. One of these reforms has been an increase in household bills 
and the unwinding of cross subsidies (people who can afford to pay for their services, 
pay more to cross subsidies those who cannot afford to pay for their services). Improved 
credit control has also led to reduced levels of non-payment. All these effects have 
tended to increase the financial burden on poorer households (Gomëz-Lobo, Foster & 
Halpern, 2000). 
 
The growing burden on poor households in turn has led to recent moves towards more 
targeted subsidies that provide better guarantees of access by the poorest households.  
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According to Gomëz-Lobo et al. (2000) a number of countries have introduced targeted 
subsidies, which are directed at poor consumers who cannot pay their bills rather than at 
water providers broadly. 
 
The main advantage of subsidies directed at consumers is that they are transparent and 
explicit and that they minimise distortions in the behaviour of water providers and 
consumers (Foster, et al., 2000). They are also targeted, thus minimising subsidisation 
of households and serve well recognised public health and equity objectives. The main 
drawback are potentially high administrative costs, difficulties in designing suitable 
systems for targeting, and the need to raise finance somewhere else in the water sector 
or general fiscal system to cover costs of the subsidy. 
  
2.3 EXPERIENCE WITH TARGETING APPROACHES 
 
Doble, Michael, Markou and Prince (1998) report that 75% of respondents in a sample-
survey of 1685 people in the UK believe that water should be provided at a subsidised 
rate to households who are unable to afford it for themselves. Direct subsidies, namely 
subsidies to the household level, are an increasing popular means of making 
infrastructure services more affordable to the poor. A central element of poor, namely 
favour the poor, subsidies is that they rely on the targeting of subsidies, in one form or 
another, towards households deemed to be poor. International experience of direct 
subsidies provides useful lessons for South Africa’s implementation of free basic water 
to the poor. The two differently designed water sector subsidy schemes in Chile and 
Colombia give particularly useful insights. 
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Chile and Colombia are amongst the few countries that have attempted to establish 
national scale water subsidies for poverty alleviation. The schemes in these two 
countries are quite different and offer useful lessons. 
 
2.3.1 Chile 
Chile has established an individual means tested subsidy in which households are 
screened using a socio-economic classification system based on an interview in the 
dwelling or community settlement. Although fairly costly to administer, this targeting 
instrument is also used to administer a number of other welfare benefits. Eligible 
households are awarded a subsidy, which covers between 25% and 85% of water and 
sewerage bills for a period of up to three years. The revenue for the scheme comes from 
general taxation funds raised by the national government. By late 1998, there were 1049 
rural drinking water services catering for 1328 localities, with a total of 202 734 
installations benefiting 1 117 842 households. By the end of 2003, the aim is to achieve 
a coverage of 98% of the concentrated rural population, representing between 30% and 
40% of the total rural population (Serra, 2000). The long term goal is to comply with the 
World Health Organisation (2000) recommendations, that families should not spend 
more than 5% of their income on water and sanitation services. 
 
2.3.2 Colombia 
Colombia had a different approach. The subsidy is based on a geographical 
classification of households. Based on guidelines developed by central government all 
dwellings in the country are classified into six socio-economic groups based largely on  
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neighbourhood characteristics. Households in the lowest three receive a subsidy for 
water, gas and electricity services (groups 1 and 2 get a subsidy equivalent to between 
40% and 50% of the average service cost) while households in the upper three groups 
pay a surcharge. This local cross subsidisation is supported by regional and national 
transfers of funds, as required. 
 
2.3.3 Comparison 
Comparisons of the targeting properties of these schemes show that large errors of 
inclusion occur in both the Colombian and Chile cases, namely consumers receiving a 
subsidy who are not really eligible. Regarding errors of exclusion the Colombian system 
has lower levels of erroneously excluded households. However, overall, it seems that 
the Colombian system has better targeting in terms of the objectives of the subsidy 
schemes. 
 
· Errors of inclusion and exclusion 
Targeting is never completely accurate and the general balance that has to be found is 
between errors of inclusion and exclusion. Inclusion errors refer to the inclusion of non-
eligible households in subsidy schemes, while exclusion errors refer to the exclusion of 
households who should be receiving a subsidy. These errors are often large in practice. 
In both the Chilean and Colombian schemes, up to 60% of beneficiaries of the scheme 
were not really eligible (a large inclusion error). Possibly, a more serious situation is 
that the exclusion errors tend to be high as well. In the Chilean scheme more than 80% 
of deserving households do not receive a subsidy. 
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A comparison of the experience of these and other countries tends to show that there is a 
trade-off between errors of inclusion and exclusion. The more targeted one tries to make 
a scheme the more likely that deserving poor households will be excluded from 
receiving benefits (Gomëz-Lobo, et al., 2000). 
 
· Eligibility criteria 
To find an appropriate balance between exclusion and inclusion, appropriate eligibility 
criteria need to be established. The criteria chosen also affect the administrative costs of 
the subsidy system. Although income is often used as a single indicator, it is often 
difficult to measure household income levels directly. Other indicators can, however,  
be used which are proxies for income. These can include variables such as housing 
quality, level of education of household heads and others. However, it has been found 
that it is difficult to find a suitable single variable that correlates well with income level. 
 
Income and proxy variables for income indicators are based on individual household 
characteristics. An alternative approach is the use of geographical criteria, which target 
all households in a particular area based on the area’s characteristics. The main 
advantage is that location is easy to observe and a cheap indicator to administer. The 
important issues, however, is how well location correlates with underlying poverty 
measures. Although in some countries such as Panama, it was found that geographical 
criteria could lead to very high errors of exclusion (Foster, et al., 2000). In cases such as 
Chile and Colombia it has been found that there is no strong evidence to suggest that an 
individual means tested-water subsidy is preferable to a formal geographically-based 
subsidy scheme (Gomëz-Lobo, et al., 2000). 
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· Estimating administrative costs 
A targeted subsidy scheme can be very expensive. Estimates from Chile and Colombia 
suggest that the administrative cost of a subsidy scheme can range from 2% to 18% of 
the total value of the subsidies. Estimates from Panama suggest that a subsidy scheme 
using targeting which relies on household interviews can absorb as much as 40% of the 
total value of the subsidy. This is because the administrative cost is high while the 
subsidies are relatively low. It must be noted that in all the cases it has been found very 
difficult to get statistics on the true cost of the subsidy programme (Gomëz-Lobo, et al., 
2000). 
 
In general, administrative costs must be managed and have the potential to use a 
significant proportion of the subsidies that should go to the poor. International 
experience and simulations show that low subsidies are hard to justify in administrative 
terms unless the selection procedure can be shared across a number of subsidy schemes 
(Foster, et al., 2000) 
 
· The no-targeting option 
It is possible to avoid the targeting issue by providing a free basic service to all 
households. The advantages of no-targeting are that the administrative cost of targeting 
are avoided and there is equal treatment of all consumers. The disadvantage is that a 
significant proportion of the subsidies will be going to wealthy households, although, 
this can be mitigated to some extent in some cases by rising block tariff structures. 
Because middle and upper income households in many cities have the majority of 
private, metered connections, they often receive the majority of the water sold at the 
subsidised price (Boland & Whittington, 2000). A deeper concern of not targeting  
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subsidies is that this may not be financially viable in areas with limited resources from 
consumers to cross-subsidise. 
 
2.4 SOURCE OF REVENUE 
 
There is a broad agreement in international literature that the economic cost of raising 
revenue tends to be lower at the national level. Use of the national tax base reduces high 
levels of incidence on any individual region or consumer group. The income and value-
added taxes also tend to have lower distortionary effects on the economy. There are, 
therefore, strong arguments for revenue raising for a countrywide subsidy to occur 
through the national tax system. 
 
At the same time, there continues to be a strong reliance on the water sector 
internationally, and on the local level, revenue-raising through cross-subsidisation 
between consumers of a single service provider (Boland & Whittington, 2000). The 
reasons for this appear to be administrative ease rather than economic efficiency. Those 
countries with more sophisticated nationally-determined subsidy schemes tend, 
however, to place greater reliance on transfers from national government and not solely 
on local level cross-subsidies. The Chilean and Colombian experiences are instructive 
as to different subsidy design as they rely on different levels of cross-subsidisation and 
revenue raising. 
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2.4.1 National subsidies versus local cross subsidisation 
In Chile, the subsidy is financed from the fiscus. The National Planning and Co-
operation Minister is responsible for determining the number, amount and regional 
distribution of the subsidies, as well as the detailed parameters determining the benefits 
accruing to households. The Ministry of Finance must also approve these parameters. 
Once the total number of subsidies is determined they are made available to regional 
governors who distribute the total regional amount to the different municipalities 
according to national guidelines. The municipalities are responsible for all the 
administration related to providing the subsidies at the local level. 
 
In Chile there is a complex financial control mechanism. The water services provider 
invoice the municipality for all charges discounted from eligible customer’s bills. The 
municipality then passes this to the regional governor who consolidates all invoices into 
a regional invoice. This is then passed to the Regional Development Department of 
national government, which verifies the invoices and generates a national invoice that is 
presented to the Ministry of Finance. The transfer of funds then flows in the opposite 
direction. 
 
In Colombia, the six national household income categories form the basis of the 
revenue-raising approach. Firstly, a surcharge can be applied to the upper two categories 
and to industrial and commercial groups (institutions such as hospitals and schools are 
exempt from paying surcharge or receiving subsidies).  The surcharges are capped at a 
maximum of 20% of the water and sewerage bill. If a water services provider, after 
applying the surcharge and subsidies, obtains a net surplus, the funds must be deposited 
in a solidarity and income distribution fund of the relevant regional entity (such as a  
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municipality, district or department). These resources are then used to fund subsidies for 
other providers of the same service in the same regional area, namely, those providers 
that show a deficit. If, after this last transfer, there is still a surplus of funds, these can be 
transferred to adjacent localities, according to national criteria set by the relevant 
regulatory commission. Finally, if the local surcharges are insufficient to fund the 
required subsidies, the difference can be funded by transfers from the national or 
provincial budgets. These national and provincial funds may come from general tax 
revenues or from 10% of the land tax revenues. These funds are also deposited in the 
solidarity and income distribution fund of the relevant municipality, which must in turn 
pay the services provider within 30 days from the date that the service provider submits 
an invoice to the municipality. 
 
There is no easy way to assess which of these approaches is more efficient. The 
presumption is that the Chilean approach should impose less efficiency losses on the 
economy because the revenue is solely raised through general taxation. Because both 
schemes are based on the presentation of an invoice by the water service provider to the 
municipality, backed by national level ‘guarantees’, they both provide strong protection 
against provider suffering financial loss as a result of the subsidy. 
 
2.5 CONCLUDING REMARKS 
 
The aim of this chapter was to describe international experiences in providing subsidies 
for cheaper or free basic water and the problems related to each of these cases. The 
following chapter will discuss the current legislation for free basic water in South Africa 
and to provide more clarity on the intentions of the policies. 
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 CHAPTER 3 
 
CURRENT BASIC WATER SUPPLY LEGISLATION IN SOUTH AFRICA 
 
3.1 INTRODUCTION 
 
As part of government’s strategy to alleviate poverty in South Africa, a policy for the 
provision of a free basic level of service has been introduced. In the words of President 
Mbeki, “the provision of free basic amounts of electricity and water to our people will 
alleviate the plight of the poorest among us” (Mbeki, 2001). A number of policy 
statements at local level have reinforced this commitment. 
 
In addition, Minister of Water Affairs and Forestry announced in February 2001 that the 
government had decided to ensure that poor households are given a basic supply of 
water free of charge. He said that cabinet had approved a policy to provide 6 000 litres 
of safe water per household per month (Kasrils, 2001). There are well-recognised public 
health, equity and gender reasons for ensuring that households have access to a basic 
level of water that is affordable to even the poorest households. 
 
The supply of free basic water is based upon a policy decision that can only be 
implemented within the well-developed legal framework for water services. 
 
3.2 LEGAL FRAMEWORK 
 
The legal framework for implementation of free basic water is essential that of tariff 
setting which is guided by the constitution of the Republic of South Africa (Act No 108  
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of 1996) (Republic of South Africa, 1996), Municipal Systems Act (Act No 32 of 2000) 
(Republic of South Africa, 2000) and the Water Services Act (Act No 108 of 1997) 
(Republic of South Africa, 1997). The relevant clauses of these acts are outlined as 
follows: 
 
· The Constitution (Republic of South Africa, 1996) 
Section 152: One of the objectives of local government is “to ensure the provision of 
services in a sustainable manner”. 
Section 27(1)(b) the right of access to sufficient water. 
 
· The Municipal Systems Act (Republic of South Africa, 2000) 
Section 74 states that a municipality must adopt and implement a tariff policy: “A 
municipality council must adopt and implement a tariff policy on the levying of fees for 
municipal services provided by the municipality itself or by way of service delivery 
agreements, and which complies with any other applicable legislation”. 
Section 75 states that a municipality must adopt by-laws: “A municipal council must 
adopt by-laws to give effect to the implementation and enforcement of its tariff policy”. 
 
· Water Services Act (Republic of South Africa, 1997) 
Section 10(1) states that the Minister may prescribe tariffs: “The Minister may, with the 
concurrence of the Minister of Finance, from time to time prescribe norms and 
standards in respect of tariffs for water services”. 
Section 10(4)states that no water services institution may use a tariff which is 
substantially different from the prescribed norms: “No Water Services Institution may 
use a tariff which is substantially different from any prescribed norms and standards”.  
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The Minister of Water Affairs and Forestry has promulgated such norms and standards 
for tariffs. 
 
Section 4(3)(c): This section states that a water service provider may not deny a person 
access to basic water services for non-payment, where that person proves, to the 
satisfaction of the relevant water services authority, that he or she is unable to pay for 
basic services. 
 
The setting of tariffs is a local government’s responsibility, but these tariffs are to be 
determined within a clear framework of norms as provided in the Municipal Systems 
Act, Water Services Act and the tariff regulations. It means that, on the one hand, tariffs 
must cater for poor households by means of special tariffs or a zero tariff but, on the 
other hand, financial sustainability of the service must be ensured. This is the challenge 
that municipal councils will face, taking into consideration their unique local 
circumstances. 
 
3.3 CONTINUED EXTENSION OF WATER SERVICES REMAINS THE 
PRIORITY 
 
A significant number of South Africans still lack the access to an adequate basic level of 
water supply. Clearly, if a household does not have a basic supply of water, the 
provision of a free basic supply cannot occur. Therefore, the continued extension of 
adequate water supplies to un served households must remain at the core of any 
provision of free basic water. In fact, the government has committed itself to an 
acceleration in delivery of water and sanitation. 
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3.4  THE BASIC VOLUME OF WATER 
 
The South African standards of a basic level of water supply is defined as 25 litres per 
person per day, which is a level sufficient to promote healthy living. This equals about 
6000 litres per household per month for a household of eight people. The volume of 
6000 litres per month has, therefore, been set as the target of a basic level for all 
households in South Africa. This quantity is also regulated as part of the national 
strategy in terms of Section 9 and 10 of the Water Services Act of 1997 (Republic of 
South Africa, 1997) 
 
3.5 WHO ARE THE INTENDED RECIPIENTS OF FREE BASIC WATER 
 
The primary intended recipients of free basic water are poor households. Although there 
is a broader policy commitment to the extension of free basic services to all households, 
the primary target of the policy is for poor households, for whom free basic services 
represent a significant poverty alleviation measure. 
 
There is no commonly accepted definition of poverty in South Africa. A straightforward 
approach to defining poor households is one based on income. Households below a 
monthly income of R1100 per month income can be classified as ‘poor’. There are 
certain problems with this approach, however, as well as with the identification of such 
households (Targeting Poor Households in the Provision of Basic Municipal Services: 
A Guideline for Municipalities, DCD, 1999) (Department of Constitutional 
Development, 1999). 
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The national policy does not define poor and local governments will have an important 
role to play in defining local poverty indicators and identifying which households fall 
within the local definition. Local and international experience indicates that it is 
appropriate that local authorities continue to have primary responsibility for defining 
poverty thresholds and identifying such households. It is likely that owing to cost 
differences across the country and other local issues (such as seasonal unemployment in 
some areas), those specific local poverty indicators will be more appropriate than 
national indicators. National government can provide support in selection of appropriate 
indicators and the department of provincial and local government has already begun to 
do so (Targeting Poor Households in the Provision of Basic Municipal Services: A 
Guideline for Municipalities, DCD, 1999) (Department of Constitutional Development, 
1999). 
 
3.6 CONCLUDING REMARKS 
 
The aim of this chapter was to look at current legislation for free basic water in South 
Africa and to provide more clarity on the intentions of the policies. Chapter 4 will 
discuss the subsidy arrangements and the provision of free basic water in South Africa. 
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 CHAPTER 4 
 
SUBSIDY ARRANGEMENTS AND THE PROVISION OF FREE BASIC 
WATER IN SOUTH AFRICA 
 
4.1 INTRODUCTION 
 
Presently in South Africa, there are a number of subsidy mechanisms intended to 
support the operating cost of basic water services. These include national transfers and 
local and district level cross-subsidies.  
 
4.2 NATIONAL SUBSIDY ARRANGEMENTS 
 
The primary source of financing for local government remains local taxes and other 
revenues levied and collected by municipalities themselves, including property taxes, 
levies and charges. The equitable share and other transfers that go to local government 
supplement these revenues and are targeted at the poorest municipalities that have a 
limited local tax base and who have the highest number of poor households. 
 
The equitable share at present is composed of two parts. The I-grant component is 
meant to ensure that every eligible municipality has sufficient funds to maintain a 
functioning administration. The S-grant is the largest part of the equitable share and its 
purpose is to ensure that low-income households in the municipalities receive access to 
basic municipal services (Department of Provincial and Local Government, 2000). 
 
 
28   
  
The allocation of the equitable share has risen rapidly from R3964 million in 2002/03 to 
R6343 million in 2003/04 and will keep on growing to an estimate of R7698 million for 
the 2005/06 financial years. The S-grant component of the formula for the horizontal 
distribution of the equitable share is based on the number of households with a 
household income of below R1100 a month and favours areas with the highest level of 
poor households. Therefore, the increased allocations will benefit those municipalities 
that have the larges limited potential to cross-subsidise. 
 
Local government will also receive additional conditional grant funding, most notably 
through the introduction of a transitional grant, to assist municipalities with the cost of 
amalgamation following boundary demarcations. Total transfers to local government, 
including the equitable share, rose from R8,8 billion in 2002/03 to R14,6 billion in 
2005/06. Additional allocations to the equitable share may also become possible over 
time as existing transfer programmes are consolidated and streamlined. Existing transfer 
programmes are shown in Table 1. 
 
The implications for local authorities of the increases in the equitable share will be a 
general raising of the average grant per poor household. It is very difficult to determine 
at this stage what this actual value will be for an individual local municipality. The 
changes associated with the demarcation process have meant that the equitable share 
calculations have had to be adjusted to take into account the relative proportion of rural 
and urban areas in each municipality. This proportion, as well as the population figures 
for the new boundaries, will determine the final share received. 
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4.3 DEPARTMENT OF WATER AFFAIRS AND FORESTRY (DWAF) 
OPERATING SUBSIDIES 
 
At present substantial subsidies to the water sector are occurring through national 
government support of the operating cost of Department of Water Affairs and Forestry 
(DWAF) water supply schemes (see item: Water and sanitation operating in Table 4.1). 
These schemes are in the process of being transferred to local government and the 
intention is that the current subsidies directed towards these schemes will be transferred 
into the equitable share grant as from the 2006/05 financial year. 
 
In general terms, a re-allocation of the current operating subsidies should support a free 
basic water policy. However, at present, these subsidies are not well-targeted and there 
are low levels of cost recovery in many of the schemes. In addition, there are indications 
that cost recovery has declined since the free basic water announcement. There also 
appears to be high levels of illegal connections to large schemes. The implication of 
these factors is that many households are receiving subsidised (free) water regardless of 
income level and possibly at volumes greater than 6 000 litres per month. 
 
Owing to the structure of the equitable share there is no guarantee at local level that the 
increase in equitable share received as a result of DWAF’s transfer of their operating 
subsidies into the equitable share grant will match the additional costs associated with a 
particular scheme.  The transferred operating subsidy funds will contribute to the overall 
equitable share allocation and will, therefore, be spread nationally leading only to a 
moderate overall rise in the per household grant. An appropriate mechanism of  
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balancing the loss in transfers to some local authorities may be required if particular 
transferred schemes are not independently viable. 
 
Table 4.1 National transfers to local government 
R millions 2002/03 2003/04 2004/05 2005/06 
Equitable share 
Transitional grant 
Water & sanitation operating 
3964 
223 
700 
6343 
- 
836 
7078 
- 
858 
7698 
- 
934 
Subtotal equitable share & related 4887 7180 7936 8633 
Consolidated Municipal Infrastructure 
Programme 
Ware services Project 
Community Based Public Works Programme 
Local Economic Development Fund 
Sport & Recreation facilities 
National Electrification Programme 
Urban Transport Fund 
Integrated Sustainable Rural Development 
Municipal Infrastructure Grant 
Unallocated 
1671 
 
758 
260 
111 
76 
228 
40 
32 
- 
- 
2246 
 
884 
260 
117 
123 
240 
9 
- 
47 
- 
2724 
 
1012 
- 
- 
- 
245 
- 
- 
117 
555 
3016 
 
818 
- 
- 
- 
258 
- 
- 
97 
588 
Subtotal capital 3416 4144 4588 4996 
Restructuring grant 
Financial management grant 
Municipal Systems Improvement 
250 
154 
94 
315 
212 
150 
343 
199 
182 
363 
208 
423 
Subtotal capacity building & restructuring 498 677 724 995 
Total transfers to local government 8801 12001 13249 14624 
Source: Division of Revenue Act, 2003 (Republic of South Africa, 2003) 
 
4.4 LOCAL-LEVEL SUBSIDY APPROACHES 
 
The most important means of financing services at local level remains locally-raised 
revenue. In 2002/03, revenues raised from water trading accounted for 14% of overall  
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local government revenue (excluding Metropolitan areas) compared to the 2% 
contributed by inter governmental grants (IGGs). In the rural municipalities, the 
proportion of IGGs was much higher, but still a minor proportion at 21% of revenue 
(DWAF, 2003a). 
 
Cross-subsidies at the municipal level have historically been managed either through 
transfers from the district council levies; from transfers between general rates accounts 
and other accounts; or through transfers within trading accounts (Division of Revenue 
Act, 2003) (Republic of South Africa, 2003). 
 
District-level cross-subsidies have generally been aimed at capital expenditure. In the 
water sector there have generally not been any district-wide cross-subsidies for 
operation expenditure across either municipalities or consumers. In other words, cross-
subsidisation has typically occurred between consumers within a local municipal area. 
There have been some suggestions that the new local government demarcation, within 
its combined rural and urban district municipalities, allows for a greater degree of cross-
subsidies at the district level. 
 
4.4.1 Subsidisation 
In many districts there are small urban areas (in terms of population numbers) that 
would bear the subsidy costs of large rural inland. Assuming that this relatively better-
off economic base can bear the costs of service provision in the entire district raises the 
risk of imposing cross-subsidies at a level which damages the local economy. In fact, 
recent economic analysis has shown that, taking a view of the country as a whole, the 
opportunities for cross-subsidisation at district level is limited. Sustainable  
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infrastructure and a sustained equitable share play a very important role in the provision 
of basic water throughout the district area. 
 
The Municipal Structures Act (Republic of South Africa, 1998) imposes a requirement 
on the district municipality to promote the distribution of resources within its area. 
Section 83(3) outlines those powers specific to district municipalities as: 
 
· Ensuring integrated development-planning for the district as a whole; 
· Promoting bulk infrastructure development and service for the district as a whole; 
· Building the capacity of local municipalities in its area to perform their functions 
and exercise their powers where such capacity is lacking; and 
·  Promoting the equitable distribution of resources between the local municipalities 
in its area to ensure appropriate level of municipal services within the area. 
 
The opportunities for cross-subsidisation at district level will depend largely upon 
whether the district municipality continues to be the authorised water authority. If so, it 
will be able to cross-subsidise within the limits dictated by the relative strength of its 
urban and industrial core. 
 
4.4.2 Subsidy methods currently used 
At the moment the DWAF’s database for the implementation of free basic water, is a 
combination of rising block tariffs, often with a low rate for the first block, and 
targeting rebates to poor households to provide poor subsidies. Although the approaches 
used may be appropriate for local conditions, one drawback is that due to the mixed 
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 structure adopted in many authorities, the authorities are very unclear in terms of 
the source of revenue for subsidies and the level of local cross-subsidisation which 
occur. 
 
Examples of municipalities, their tariff structures and the subsidy approach and income 
source from the DWAF database for free basic water are summarised in Table 4.2. 
 
4.5 SERVICE LEVEL POLICY 
 
The requirement to supply a free basic level of water implies a need to either measure or 
control the amount of water supplied free. Certain service level options address this by 
their nature (such as standpipes and flow-limiting options where consumers are unlikely 
to consume more than 6000 litres per month). Other service levels allow unrestricted 
consumption and these must be metered and managed. 
 
The service mix will be an important tool available to local authorities in implementing 
the policy. DWAF has produced a Water Supply Service Levels Guide (DWAF, 2000). 
The range of services level discussed in the guide are listed in Tables 4.3 A, B, C and D, 
together with comments on their applicability to a free water implementation strategy. 
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Table 4.2 Subsidy approaches in free basic water. 
 
Municipality Tariff Structure Subsidy Approach & Income 
Sources 
Durban (Metro) Rising block tariff, zero block 
1 (6 kl) to all 
Internal cross-subsidies and service 
level options 
Tshwane 
(Metro) 
Rising block tariff Targeted internal cross-subsidies 
through indigents policy (in old 
Pretoria area) 
Buffalo City Rising block tariff in East 
London and flat charge/kl in 
King Williams Town 
Targeted subsidies through indigents 
policy 
Hermanus Rising block tariff, very low 
block 1 
Targeted internal subsidies through 
indigents policy 
Polokwane Urban areas rising block 
tariff, low block 1 
Targeted cross-subsidies through 
indigents policy and equitable share 
George Flat rate and declining basic 
availability charge with 
service level 
Targeted cross-subsidies through 
indigents policy and equitable share 
Volksrust Fixed monthly charge Targeted rebate to the poor (9 kl 
free) funded from equitable share 
Lichtenburg Rising block tariff, zero block 
1 to all (5 kl) 
Internal cross-subsidies (equitable 
share used for bad debts) 
Douglas Two block regressive tariff Targeted rebates to the poor (10 kl 
free) through indigents policy from 
equitable share 
Nkomazi Fixed charge No free basic water at present, cross-
subsidies to areas in old Transitional 
Local Council boundaries with low 
payment rates 
Ngqushwa Flat charge/kl per fixed 
monthly charge 
No targeted subsidies at present but 
high non-payment rate, equitable 
share used for general expenses 
 
Source: DWAF’s database for the implementation of free basic water (DWAF, 2003b) 
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Table 4.3 A Water supply service level and their applicability to free basic water 
 
Description of service Application Suitability for free basic water 
Rudimentary systems: 
Hand pumps, boreholes 
and springs protection. 
There will always be 
rural areas that cannot 
feasibly be provided 
with reticulation 
systems; rudimentary 
systems are 
inexpensive. 
With low capital and operating 
cost and inherent limitations on 
the amount which people can use, 
this is well-suited to a free basic 
water policy. However, from the 
service to be free this implies that 
a water services authority will pay 
for the maintenance. However, the 
capacity to do this must be in 
place. 
Prepaid communal 
street tap: Communal 
tap with a prepaid 
meter. 
This option has been 
introduced recently in a 
number of areas with 
mixed results. Depends 
on community 
acceptance. 
If up to 6 kl is to be provided free 
then the need for a pre paid meter 
falls away as no payment is to be 
made. 
Communal street tap: 
Tap shared by a 
number of consumers. 
Communal taps have 
been used in rural areas 
where this has been the 
most common service 
level provided under 
water supply 
programmes over the 
last decade. 
Communal taps are a low-cost 
option, well-suitable to providing 
water to poorer consumers. It is 
seldom that consumers would use 
more than 6 kl with such a service 
and, therefore, this service level is 
suited to a service-level targeting 
approach. However, often the 
costs of such a service are not low 
enough to make free basic water 
feasible.  
 
 
Source: Water supply service level guide (DWAF, 2000)  
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 Table 4.3 B Water supply service level and their applicability to free basic water 
 
Description of service Application Suitability for free basic water 
Low-pressure trickle 
feed yard tanks: Tank, 
typically 200-250 litres, 
located in yard with 
flow control device in 
tank. Permanently 
connected to network. 
Yard tanks have a 
major benefit in that 
they provide a restricted 
supply at a fix monthly 
charge. They also allow 
for a cost-effective 
reticulation design. This 
version (trickle feed) 
offers the benefit that 
bailiffs do not need to 
open manifolds on a 
daily basis. However, 
the tanks can be easily 
bypassed. 
In the context of a free basic water 
policy, yard tanks are an 
important service-level controller, 
as they provide a relatively high-
restricted flow service level (less 
than 6 kl / month). Typically in 
urban areas, the tariff for the tank 
would be set at zero. This fits well 
with any of the poverty relief 
options (rising block tariffs, 
targeted credits and service level 
targeting). In rural areas, the 
feasibility of providing this 
service level at zero tariff is 
uncertain. 
Low pressure 
manually-operated yard 
tanks: A tank which is 
filled from a manifold 
on a daily bases. 
Have the same benefits 
as the trickle feed tank 
with the following 
exceptions: the daily 
manifold opening is 
labour intensive. 
However, the tank 
cannot be bypassed. 
As for the trickle feed tank, there 
is wide application for this type of 
service in a free basic water 
context. Manual operation will be 
more applicable in rural areas. 
Low pressure regulated 
yard tanks: A tank with 
a regulator (equity 
valve) at a node point 
on the reticulation. 
Similar to a yard tank 
but does not require 
daily opening of a 
manifold. Bypassing of 
the tank brings no 
benefit to the consumer 
and, therefore, is not a 
problem. 
As for the other yard tanks 
options, this is well suited to a 
free basic water initiative. 
Source: Water supply service level guide (DWAF, 2000) 
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Table 4.3 C Water supply service level and their applicability to free basic water 
 
 
Description of service Application Suitability for free basic water 
Medium pressure 
manually-operated roof 
tanks: Unregulated 
flow to tank on the roof 
directly from 
reticulation, with 
metering. 
Has limited application 
as a service between 
normal metered supply 
and yard tanks. Main 
benefits relate to saving 
on reticulation cost. 
May be a good 
upgrading option. 
No particular benefits: Needs 
metering, billing and control 
systems. 
Medium pressure 
regulates roof tank: A 
roof tank version of the 
low pressure regulated 
yard tank. 
This option is also 
based on having a 
regulator at node on the 
reticulation. Therefore, 
it allows for restriction 
of flow without the risk 
of bypassing. 
This is well suited to a free basic 
water initiative. It allows a 
relatively high service level with 
limited flow volumes. 
 
Source: Water supply service level guide (DWAF, 2000) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
38   
  
 
Table 4.3 D Water supply service level and their applicability to free basic water 
 
Description of service Application Suitability for free basic water 
Full pressure prepaid 
house connection: 
Conventional 
connection but with 
prepaid metering 
The inclusion of pre-
paid metering avoids 
the necessity of reading 
meters and billing. 
Non-payment is not an 
issue but tampering 
with meters can be a 
problem. 
Most prepaid meter systems 
provide for rising block tariffs and 
the option of having a zero-first 
block. In this case, they are suited 
to a free basic water initiative. 
Full pressure 
conventional house 
connection: The 
standard system with a 
direct full pressure 
connection to the 
reticulation, metering 
and billing. 
While named a ‘house 
connection’ system, the 
‘yard tap’ is also 
included under this 
category. This is the 
highest level of service 
but it requires an 
effective metering and 
billing system to 
function properly. 
This service level generally has to 
be integrated with a free basic 
water initiative. If it were used 
with service level targeting then it 
would be assumed that those 
which have it can pay cost 
reflective tariffs. For situations 
where the poor have access to this 
service level then a rising block 
tariff or credit system needs to be 
in place. 
 
Source: Water Supply Service Level Guide (DWAF, 2000)  
 
From the analysis of Tables 4.3 A, B, C and D some principles relating to service levels 
can be outlined: 
 
· Importance of mixed service levels 
In all but the wealthiest municipalities, it is important to have a range of service 
levels to offer consumers. This allows appropriate service levels to be matched to 
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 the ability of consumers to pay. This becomes even more important under a free 
basic water policy, as noted in the Tables. A so-called low level trap should be 
avoided, as where the water supply system is never improved because consumers 
are only willing to pay a little for their current service level. Given the option, many 
consumers would opt for a higher level of service and be willing to pay more for this 
service. 
 
· Importance of flow restriction 
The availability of options which restrict the flow to consumers, is an important 
attribute of a good local free basic water policy. It allows people who cannot afford 
to pay more to only get a basic supply (poverty relief consumption level). However, 
in cases where there is an existing system with direct connections from the 
reticulation to the erf, yard or house, flow limitation becomes difficult. 
 
· Metering 
Under a free basic water policy, it is essential that all unrestricted supplies be 
metered. The installation of meters must at all times be properly communicated to 
users or else resistance and even vandalism may be experienced. 
 
· Appropriate design standards 
A key component of a local free basic water policy is the provision of water at the 
lowest cost possible while still maintaining a good quality of service to consumers. 
In order to keep costs down, appropriate design standards must be applied. 
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4.6 FREE BASIC WATER STATISTICS  
 
The most resent national summary of statistics for the implementation of free basic 
water at Water Service Authority level, as was been updated on DWAF’s database on 
22 September 2003 and is tabled in Table 44. Of the poor population of 29378792 
people only 12374 966 (42.1) have been served with free basic services in South Africa. 
 
Table 4.4 National summary of free basic water provision 
 
 Total Served % Served 
Population with access to infrastructure 35 680 679 25 203 555 70.6% 
Poor population 29 378 792 12 374 966 42.1% 
Total population 46 553 296 27 451 227 56.0% 
 
Source: DWAF’s database for the implementation of Free Basic Water (DWAF, 2003b) 
 
4.5 CONCLUDING REMARKS 
 
The aim of this chapter was to look at the subsidy arrangements of free basic water in 
South Africa and the status of providing free basic water in South Africa. The following 
chapter will discuss the financing of the free basic water policy. 
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 CHAPTER 5 
 
FINANCING OF THE FREE BASIC WATER POLICY 
 
5.1 INTRODUCTION 
  
It is evident that a number of local authorities will be unable to finance free basic water 
to all consumers (especially with other free basic services) solely from internal cross 
subsidies. Although there is not yet a clear picture of income distribution at local level 
for the newly demarcated authorities, it is apparent that some of them have a very small 
revenue base. Nearly 48% of the total population of the country live in municipalities 
with average income of less than R720 per month (Department of Provincial and Local 
Government, 2000). The central challenges of the free basic policy are, therefore, 
addressing the financial constraints. 
 
The addressing of the financial constraints require three issues to be considered: 
 
· Reducing costs: Lower costs make subsidising of services easier. 
· Ensuring sufficient resources are available: Assess the costs of the subsidy 
programme and ensuring that sources of revenue internal and external to the local 
authority are adequate. 
· Targeting the subsidy at poor households: Make sure that resources devoted to the 
subsidy are targeted to eligible recipients. 
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5.2 REDUCING COSTS 
 
The costs of supply of services greatly affect the ability of municipalities to provide free 
services. Local authorities should be encouraged, through measures such as appropriate 
infrastructure standards and management of water losses, to reduce costs. As bulk water 
is a major cost driver in water services, it is relatively easy to implement a free basic 
water policy in areas where bulk water is cheap.  
 
5.3 FINANCING FREE BASIC WATER 
 
The required revenue for providing free basic water, as either a targeted or universal 
subsidy can come from internal or external sources. Therefore, establishing the 
provision cost namely, the average costs of supply multiplied by the amount of water 
provided for free, is the first step required of the local authority. A more detailed cost 
analysis will also need to occur which can be supported by a number of financial 
modelling tools, which are available. The next step is ensuring that adequate revenue is 
available to cover these costs. To do so, a municipality will need to determine what 
resources are jointly available from cross-subsidisation and the equitable share. 
 
5.3.1 Internal cross subsidies 
The extent of cross-subsidies will be determined by the particular tariff structures 
adopted by a local authority. The level of such subsidies that can be sustainably 
incorporated into a water tariff structure will depend on a number of local factors 
(Eberhard, 1999): 
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· Capital subsidies to, and capital requirements of, the local water systems; 
· Total equitable share subsidy made available to the Water Service Authority 
(WSA); 
· Regional and local cost factors which influence the costs of supply; 
· Total wealth of the supply area; 
· Proportion of water consumed by the non-residential compared to the residential 
sector; 
· Income distribution within the supply area; 
· Consumption distribution within the supply area; and 
· Local political feasibility of introducing cross-subsidies. 
 
In particular, the ratio between wealth and poor consumers, the distribution of 
consumption in the supply area, namely, the ratio of large to small consumers, and the 
ratio between industrial and residential consumers are likely to be central to the viability 
of the local level cross-subsidies. Local authorities should ensure that they gather 
adequate information on these factors to enable proper local financial planning. These 
factors have been incorporated into a simple financial model that will be made available 
to local authorities to assess the financial impacts of the free basic water policy in their 
area. More complex financial models are also readily available which allow for detailed 
tariff setting and long-term planning. 
 
The approaches required to develop a sustainable tariff policy are not in conflict with 
the current draft DWAF tariff policy guidelines. There are, however, some constraints 
on the raising of revenue through cross-subsidies including: 
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· The willingness and ability of higher income water users to pay above the average 
cost of supply; 
· The distribution of consumption of water in the area; 
· The impact that price charges will have on water use; and 
· The need to minimise distortions to local economy. 
 
At present there are no legislated caps on the degree of local cross subsidisation that can 
occur through a local tariff structure. However, DWAF has published regulations under 
the Water Services Act, which lay down norms and standards for water services tariffs. 
The introduction of a free basic water services policy fits within the framework 
established by the tariff regulations, as well as the relevant sections of the Municipal 
Systems Act (section 74 and 75, in particular) dealing with a municipal tariff policy 
(Municipal Systems Act, 2000) (Republic of South Africa, 2000). 
 
Local authorities should bear in mind the concerns about too high a degree of cross-
subsidies through water tariffs alone. As discussed above, local level revenue-raising 
mechanisms tend to be far more distortionary than national taxation. Regarding non-
residential consumers, there is a national policy commitment to keeping input costs of 
industrial consumers as cost reflective as possible in order to encourage sufficiency and 
competitiveness. For these reasons, those national revenue sources available, and 
primarily, the equitable share, should, as far as possible, be used to support the free 
basic water revenue requirements to minimise the need for excessive local revenue 
rising. 
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A tariff policy has typically been established at the local municipality level. As 
discussed, district municipalities may have some role to play in the distribution of 
resources across the district. However, it does not seem appropriate at this stage that any 
such distribution should occur through the development of district-wide tariff structures. 
 
The option also exists for the use of cross-subsidies at regional level through bulk 
service providers. This issue is under investigation by some bulk providers and local 
authority consumers. The advantage of this approach would be a broader consumer base 
over which to cross-subsidise, and also that some non-municipal consumers (such as 
large industries and mines) would contribute to cross subsidies. However, there are also 
concerns about this approach, such as the mechanism of subsidy payments that would 
be used. In addition further investigation on the pros and cons of this approach in 
specific areas still needs to occur (Palmer Development Group, 1998). 
 
5.3.2 Allocation of the equitable share  
If the local revenue base is inadequate to meet the costs of implementation, local 
authorities have recourse to the equitable share. Although the equitable share is an 
unconditional grant there are strong political requirements to direct the grant towards 
the provision of basic services. The constitutional intention of the grant is clearly to 
support provision of basic municipal services. As discussed above, there are also 
economic efficiency reasons for utilising this grant in support of free basic water 
provision. 
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Because the equitable share is granted on the basis of poor households in a municipality, 
it will generally be insufficient to cover the costs of a free basic water supply to all 
households in an area. If the approach is one of universal provision of free basic water 
then the equitable share will have to be mixed with local raised revenue. If the approach 
is to use the available equitable share to fund free water to poor households, such 
households will have to be identified and targeted (DWAF, 2000). 
 
Although the equitable share is an unconditional grant, the intention of the grant is clear 
and improved monitoring of its use from national level would support appropriate use of 
the equitable share. Some concerns have been raised that the equitable share amount is 
insufficient to cover the costs of all basic services at local level. This may be a 
particular concern where the costs of water supply are high. Improved monitoring and 
evaluation of the use of the equitable share grand have provided better information and 
steps have been taken to address this concern. 
 
A major change implemented for the 2003/04 fiscal year, is the alignment of the 
equitable share allocation to the new division of functions between local and district 
municipalities. These divisions were gazetted by the Minister of Provincial and Local 
Government on 3 January 2003, and took effect from 1 July 2003 for the new municipal 
financial year. 
 
The adjustments to the equitable share grant for the 2003 budget is an interim measure 
for urgent considerations. Table 5.1 illustrates the six budget windows that were used in 
the allocation of the equitable share grant for the 2003/04 national financial year. 
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Table 5.1 Adjusted equitable share grant allocations 
 
Element R million 
Equitable share allocation 6343 
 (1) Less: R293 allocations  381 
Amounts available for distribution through the formula 5962 
 (2) S-grant (including guarantees) 4178 
 (3) I-grant 450 
 (4) Nodal allocation 212 
 (5) Free basic services (water, sanitation, refuse) 822 
 (6) Free basic electricity 300 
 
Source: Division of Revenue Act, 2003 (Republic of South Africa, 2003) 
 
 
5.4 TARGETING POOR HOUSEHOLDS 
 
If financial constraints dictate that basic water is provided solely to poor households, 
these households must be defined and identified. 
 
5.4.1 Definition of the poor 
There has been a tradition in South Africa of using a household’s income as a poverty 
indicator, with a figure of R1100 per month often used. However, more recently the 
tendency is to use household expenditure, as households are more likely to report this 
accurately in interviews undertaken as part of the national census or as part of local 
surveys. Department of Provincial and Local Government (DPLG) is currently using a 
household expenditure figure of R1100 per month as a basis for distributing the 
equitable share to local authorities. 
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DPLG and Statistics SA are looking at modifying the approaches used to determine 
poverty. The limitations of the current income measure mean that better approaches to 
determine who is poor will need to be taken at local level. In many instances, it is likely 
that only a local authority will be in a position to determine satisfactory who is poor. It, 
therefore, seems appropriate that the definition and identification of poor households is 
undertaken at local level, with national guidance but local flexibility. 
 
5.4.2 Targeting 
Following from the definition of poor households, indicators and approaches for the 
identification of such households can occur. Guidelines for local authorities have also 
been developed by DPLG in this regard. A wide range of municipalities has already 
established indigent or poor policies, which include the same approach for the 
identification and registration of poor households. If such systems are not already in 
place, municipalities should incorporate the costs of a targeting system into the costs of 
the free basic service provision. 
 
It is important to consider the administrative costs of targeting. In some municipalities, 
the practical problems and costs associated with targeting may absorb an unacceptable 
high proportion of the available subsidy funds. In such cases, an approach (such as a 
rising block or service level approach) may be preferable. 
 
In addition, methods of reducing administrative costs should be explored at local level, 
as such costs can often be high. International experience with the use of geographical 
(zone) criteria has also been positive. Targeting households on a zone basis is 
substantially cheaper than individual assessments. It is likely that in South Africa,  
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owing to apartheid history, location will correlate closely with income as in other 
countries. Therefore, zone criteria may be a useful approach. 
 
5.5 ENSURING FINANCIAL VIABILITY OF WATER SERVICE 
PROVIDERS 
 
When a municipality, which is a water services authority (WSA), appoints a water 
services provider (WSP), to serve poor consumers, the extent to which the provider can 
provide free basic water to consumers is dependent on what subsidy is available to the 
provider. Unless cross-subsidisation within the area served by the WSP is possible 
(probably the minority of such areas) some mechanism should be found to ensure that 
the relevant operating subsidy is transferred to the service provider. 
 
Although the Municipal Systems Act (Republic of South Africa, 2000) provides for the 
transfer of subsidy funds to service providers, the constitution does not allow national 
government to prescribe how municipalities should use their equitable share funds for 
this purpose. However, this can be influenced at national level through national 
benchmarking and guidelines where national government provides guidance to local 
authorities on the appropriate way to transfer operating subsidies to WSP’s. 
 
Further, this can be influenced by the requirements relating to a tariff policy, which 
must be developed by each WSA. This tariff policy should set a subsidy framework, 
which defines the way subsidies are to be applied. Here equity is a key consideration 
and each poor household should have access to an equivalent amount of subsidy. The 
tariff policy can then deal with the conditions under which a WSP can access such 
subsidies. 
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WSA’s should aim to ensure that all WSP’s that are providing water to poor households 
should receive an appropriate proportion of the equitable share grant directed at basic 
services provision as well as a proportion of any local cross subsidies generated. 
 
Within the overall framework of the tariff policy the WSA may enter into case-by-case 
negotiations between service providers and authorities. Here the WSP and WSA would 
negotiate an approach to the provision of free basic water (and other subsidised water 
supplies) when establishing the WSA-WSP contract.  
 
A WSA-WSP contract would include details that include: 
 
· Subsidy amounts per consumer served; 
· Relevant conditions and incentives; 
· Payment methods; and 
· Auditing and monitoring procedures. 
 
In some respects, the contractual option is preferable because it allows for maximum 
local flexibility. However, there are some concerns with simply using an ad hoc 
contract-based approach. The WSP regulations regulate matters to be included in a 
WSA-WSP contract for provision of services (DWAF, 2001b). The payment for 
services delivered by the WSP is one of these essential elements of such a contract. 
Some WSP’s may have bargaining power with the WSA and will be able to negotiate 
suitable contracts. For example, private sector providers are unlikely to agree to a 
contract under which they will have to supply a free basic level of water without some 
method of compensation for this supply.  
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However, small community-based schemes have limited scope to ensure that they 
receive a subsidy adequate to cover the costs for free basic water provision. 
 
5.5.1 Principles of providing subsidies to WSP’s 
The following are some principles that need to be applied in subsidising WSP’s: 
 
· Primary principal: Where a WSA is reliant on WSP’s to provide services on their 
behalf, it is essential for funds to be transferred to the WSP or credited to 
consumers. If this is not done, a free basic water policy will not work, as WSP’s will 
not have sufficient funds to run the system effectively. 
· Exception to the primary principle: If the WSP is serving an area with a high 
proportion of large users it may be possible for viability to be maintained without a 
transfer of funds from the WSA. 
· Transfer to WSP or subsidise consumers direct: Much depends on the poverty relief 
option selected. 
· Payments to bulk WSP’s: In general, the payment of subsidies to bulk WSP’s 
should be avoided. It is better to pay the subsidies to the retailer or directly to 
consumers and they can use this money to pay bulk WSP’s for their service. This 
promotes efficiency within bulk WSP’s. However, in situations where the retail 
WSP is a community-based organisation, the municipality may choose to pay bulk 
WSP’s direct. However, this should be done based on an agreement with the retail 
WSP on the amount to be paid on their behalf per consumer. 
· Payment of support services agents (SSA’s): Where community-based or small and 
medium-size enterprises (SMSE) type WSP’s are being used, it is often appropriate 
for the WSA to appoint a SSA. Ideally, this SSA should be paid by the retail WSP.  
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However, the municipality may choose to pay the SSA an agreed amount on behalf 
of the WSP. 
· Source of funds for WSP’s (SSA’s): Typically, the source of funds will be from the 
equitable share. However, local authorities may use other funds if these are 
available. 
· Assessing the amount: The amount of funds transferred must be calculated on a per 
consumer basis based on an understanding of the costs. 
· Relating payment to policy order: Where the local policy is at the first or second 
order, the payment amounts will have to be preliminary. However, a figure must be 
set for 1st and 2nd order policies, with the intention of keeping it on the low side. 
Rules need to be set with the WSP for reviewing the amount. 
· Setting incentives: WSP’s can only be a subsidised base with a clear set of 
conditions set into a proper contract which include incentives for them to perform. 
These incentives should include: 
o Maintaining or improving the quality of service to consumers according to 
an agreed measure. 
o Improving coverage (which will mean increased subsidy). 
· Setting controls: Regardless of whether the WSP is being subsidised, the WSA is 
obligated to regulate the performance of the WSP. However, if a subsidy is being 
applied, the obligations of the WSA to monitor become more stringent. 
 
Finally, it should be noted that national government has an obligation to monitor the 
way payments are made to WSP’s. Strict rules have been laid down from the 2003/04 
financial year. The rules are spelt out in section 7 of the Division of Revenue Act of 
2003 (Republic of South Africa, 2003). 
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5.6 CONCLUDING REMARKS 
 
The aim of chapter 5 was to consider different options of financing the free basic water 
policy. The following chapter will look at the operations and maintenance costs of 
providing potable water in practice. 
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 CHAPTER 6 
 
THE OPERATIONS AND MAINTENANCE COST OF PROVIDING POTABLE 
WATER IN PRACTICE 
 
6.1 INTRODUCTION 
  
In the preceding chapters the international experience of potable water supply in Chile 
and Colombia, the potable water legislation in South Africa, current basic water supply 
arrangements and the financing of free basic water have been considered. To apply all 
the above contents, the most important aspect is: The cost of providing potable water to 
the consumers. 
 
To make a water supply scheme work, the operations and maintenance cost are very 
important. The Ministerial Conference on Drinking Water and Environmental Sanitation 
held in Noordwijk, the Netherlands in March 1994, recognised that there is a crucial and 
urgent need to use water and sanitation sector resources more efficiently. It also 
considered that lessons learned from the International Drinking Water Supply And 
Sanitation Decade (1981-1990) give cause for confidence that the right changes, which 
calls for major changes in approaches and redefinition of sector priorities can be made. 
 
The development of action for improved operation and maintenance and the 
development of sound management practices in water supply and sanitation agencies 
are crucial to achieve effective and sustainable services. 
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However, the operation and maintenance of water supply systems have been neglected 
in the past in many developing countries (World Health Organisation, 2000). According 
to the World Health Organisation (WHO), it is estimated that 30 to 60 % of existing 
water supply systems are not operational and this has an important impact on the well 
being of concerned populations. 
 
Governments, external support agencies, local government and local communities are 
becoming increasingly concerned about the importance of integrating operation and 
maintenance components in the planning, and implementation of project activities, since 
operation and maintenance is a key factor of sustainability. 
 
6.2 OPERATION AND MAINTENANCE 
 
The description on what operation and maintenance are, will be discussed in the 
following two points. 
 
6.2.1 Operation 
Operation refers to the everyday running and handling of a water supply. This involves 
several activities: 
 
· Major operations required conveying safe drinking water to use. For example, 
running a water treatment works, starting and stopping a motorised pump, supplying 
of personnel, chemicals, fuel and controlling of valves. 
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· The correct handling of facilities by users to ensure long component life. For 
example, the handling of handpumps and using taps at a standpost and controlling 
the unauthorised connections. 
 
The proper operation of a supply results in its optimum use and contributes to a 
reduction in breakdowns and maintenance needs. 
 
6.2.2 Maintenance 
Maintenance refers to the activities required to sustain the water supply in a proper 
working condition. Maintenance can be divided into: 
 
· Preventative maintenance: Regular inspection and servicing to preserve assets and 
minimise breakdowns. 
· Corrective maintenance: Minor repair and replacement of broken and worn out parts 
to sustain reliable facilities. 
· Crisis maintenance: Unplanned responses to emergency breakdowns and user 
complaints to restore failed supply. 
 
Maintenance costs money, and a policy of crisis maintenance alone may appear cheap in 
the short term. However, continuing crisis maintenance leads to frequent breakdowns, 
an unreliable water supply, poor service levels and a lack of user confidence. However, 
a reliance on crisis maintenance may ultimately lead to complete system failure. 
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6.3 OPERATION AND MAINTENANCE AND SUSTAINABILITY 
 
Sustainability is a widely-used term, which has a variety of meanings depending on the 
context in which it is used. A drinking water supply is sustainable if: 
 
· The water consumed is not over-exploited but naturally replenished; 
· The facilities are maintained in a condition which ensures a reliable and adequate 
potable water supply; and 
· The benefits of the supply continue to be realised over a prolonged period of time. 
 
Water supply projects are not to be seen as an end in themselves but as the initiators of a 
range of benefits, which continue long after projects have been handed over. 
Community-based projects may take longer to develop but allow time for the factors, 
which determine sustainability to be identified. Appropriate measures can then be taken 
to develop effective operation and maintenance (O&M). In the past, relatively short-
term agency managed projects have often neglected critical aspects of O&M. 
 
Some benefits, such as health improvement, may take a considerable period of time 
before they are realised. Other benefits, such as easier access, may be realised on 
completion of construction. A benefit such as access to greater quantities of water may 
decline from an initial high level but still as an overall benefit compared to a previous 
supply. It is clear that the benefits of water supply cannot be sustained without effective 
O&M. 
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The following key elements of sustainability are mutually supportive of effective O&M: 
 
· Enabling environment: An environment that encourages sustainable systems through 
appropriate legal provisions, regulations, education, information and other similar 
incentives. 
· Strong institutions: Water agency and community structures with established legal 
status, clear responsibilities, adequate financial support, good organisation and the 
representation of all users, including women and poorer households. 
· Supportive attitudes: A commitment by the water agency and community to share 
responsibilities, establish clear ownership and contribute to the financial support of 
services. 
· Expertise and skills: A clear identification of O&M needs and the training of agency 
staff and community members in the necessary skills. 
· Appropriate service level: An affordable and manageable service level, which can 
be upgraded later as the socio-economic situation improves. 
· Appropriate technology: Practical, affordable and acceptable technology. 
· Materials and equipment: Items such as spares must be regularly available to keep 
systems functioning. 
· Support services: O&M support systems must be affective. 
· Financial matters: Factors such as capacity and willingness to pay, as well as cost-
sharing and community financial management are likely to influence the financial 
sustainability of the system. Finance becomes more and more relevant, especially in 
the context where communities are being empowered with new financial 
responsibilities, for example, the responsibilities for the free basic water policy. 
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Water is no longer considered as a free good as it has been in the past in many 
countries, as a gift from God. However, it should be clear that the price of drinking 
water should correspond to the added value of providing a better sustainable water 
supply service to users. 
 
6.4 CONSTRAINTS ON EFFECTIVE OPERATION AND MAINTENANCE 
 
Numerous reports have reflected the record of poor O&M and the following list 
highlights the main constraints: 
 
· The low profile and, hence, low priority given to O&M by policy makers. 
· The need for clear policies, appropriate legal frameworks and well-defined division 
of responsibilities to support O&M in the sector. Centralised government 
departments are often unable to respond efficiently to the maintenance of scattered 
rural supplies. Governments, therefore, need to adopt workable policies, which 
devolve responsibility to autonomous agencies and communities. 
· Political interference makes sustainability that much more difficult to achieve. The 
political decision to provide free water means users do not contribute funds for the 
upkeep of supplies. Political influences can determine technologies (for example, 
tied to aid) or result in sub-standard systems. Devolving management 
responsibilities away from government may reduce such influences. 
· A focus on capital construction and expansion by governments and external support 
agencies neglect the maintenance of existing supplies. 
· The overlapping of staff and departments responsibilities can divert skills, funds and 
equipment away from O&M. This often happens when operational staff is  
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redeployed to construction work as a new project is started. New projects benefit 
while existing projects are neglected. 
· Inappropriate design and technology choice creates unnecessary O&M difficulties 
and increases costs. Initial design must consider long-term O&M. In addition, poor 
design is often compounded by inadequate supervision of construction. 
· A lack of community involvement in project development can lead to inappropriate 
designs. Poor user understanding of how to correctly operate systems can result in 
the misuse and damage of facilities. 
· Some communities are disadvantaged by their remoteness or difficult access. This 
adds to the cost and problems of maintenance and requires special attention. 
· There is often inadequate data for planning O&M. Data is required, for example, the 
cause of breakdowns and the maintenance and repair costs involved. O&M can then 
be planned based on field experience. 
· The state of national and regional economies can have a crippling affect on O&M as 
high inflation and fluctuating exchange rates can significantly increase O&M costs. 
For example, the operation of powered pumps and maintenance crew transport is 
especially affected by fuel price increases. 
· Water supply facilities are often poorly managed. Some of the management 
constraints, such as unskilled staff, may be a result of under-funding but are also due 
to poor management. As O&M responsibilities are rarely delegated to individuals, 
this can result in a lack of a sense of responsibility for the proper use and upkeep of 
facilities. In addition, management supervision of O&M may be virtually absent in 
many cases. 
· A lack of training and understanding of maintenance procedures leads to the poor 
performance of O&M staff (operators, mechanics and caretakers). 
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· Insufficient and inefficient use of funds for O&M restricts the availability of spare 
parts, tools and the recruitment and training of competent staff. A lack of 
accountability in many maintenance departments leads to inefficient use of 
maintenance funds. (Roark, 1993; Ittissa, 1991; McPherson, 1990; Wyatt, 1988;) 
 
6.5 BENEFITS OF EFFECTIVE OPERATION AND MAINTENANCE 
 
Effective O&M benefits users, water agencies and countries as a whole. Benefits 
include improved health and well-being as well as social, economic and financial 
advantages. 
 
6.5.1 User benefits 
User benefits include improved health through a constant, reliable supply of safe water 
of sufficient quantity for essential hygiene measures. 
 
A nearly improved supply can often save water collectors time and energy. Women 
often shoulder the burden of collecting water and cold use the time and energy they save 
in several ways: 
 
· Spend more time with the family, 
· Rest from other tiring work, and 
· Become involved in economically productive activities. 
 
However, a broken down water supply can mean the loss of these important benefits 
(Water Research Commission, 1998). 
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In addition, involvement of the users in O&M activities can reduce their dependency on 
external assistance. Technical and management skills within the community can be 
enhanced through appropriate training. These can have broad benefits for other 
community development projects as well as in commercially productive activities, such 
as transport maintenance and operation of grain mills. 
 
6.5.2 Water agency benefits 
A reliable water supply encourages users to pay for their supply. This provides the 
agency with the revenue to fulfil their responsibilities. An affective O&M system, 
which also involves the users, reduces the day-to–day burden of routine services and 
maintenance often carried out by the water agency alone. 
 
6.5.3 National benefits 
The government and country benefits because the existing stock of infrastructure is 
maintained and preserved. New development then increases the number of water supply 
systems rather than merely keeping pace with the existing coverage. In addition, 
effective O&M means that designers do not have to over-compensate for expected poor 
O&M. The higher capital cost of such an approach can be avoided if planners initially 
establish an effective O&M strategy. Finally, functioning water-supply schemes 
contribute to a healthier and more productive population, which benefits everyone. 
 
6.6 WATER INFRASTRUCTURE DEMAND IN SOUTH AFRICA 
 
National government started to address the backlog of people that who needed access to 
drinking water in 1994 and funds were allocated to DWAF’s budget vote to kick-start  
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the implementation process. Table 6.1 is an indication of the drinking water needs, as 
published by DWAF in April 2003. This table indicates that 14 % of the national 
population still lacks access to clean drinking water. However, 27 % of the Eastern 
Cape and 33 % of the Limpopo province population still need access to clean drinking 
water. 
  
Table 6.1 Demographics: Detailed National-Population Perspective: April 2003 
 
Province
Census 96 
population
Planning 
population
Water need Water need %
Western Cape 4,402,436 4,525,792 31,402 1
Eastern Cape 7,353,937 7,504,182 2,017,878 27
Northern Cape 901,405 818,757 76,854 9
Free State 2,934,118 3,082,323 236,203 8
KwaZulu-Natal 9,503,017 9,340,380 1,185,168 13
North West 3,751,150 4,151,870 556,861 13
Gauteng 8,362,716 8,180,945 98,865 1
Mpumalanga 3,286,858 3,242,349 135,902 4
Limpopo 6,057,659 6,224,160 2,055,800 33
National Total 46,553,296 47,070,758 6,394,933 14
Notes: Future water needs excludes progress on any projects
The following is a detailed national view
 
Source: DWAF National Report, 2003 (DWAF, 2003c) 
 
 
Table 6.2 illustrates national governments planning strategy to eliminate the back-log of 
people that do not have access to clean drinking water. From Table 6.2 it is clear the 
there will still be 13 % of the national population in April 2005 that lacks access to 
clean drinking water. 
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Table 6.2 Demographics: Time Series: April 2003 
Financial Year Census 96 
population
Planning 
population
Water Need Water need %
Apr-94 38,956,891 39,397,257 15,531,623 39
Apr-95 39,767,622 40,191,486 15,888,357 40
Apr-96 40,569,851 41,002,851 16,249,504 40
Apr-97 41,372,080 41,831,627 14,262,006 34
Apr-98 42,191,723 42,660,403 13,755,782 32
Apr-99 43,028,211 43,506,292 12,144,901 28
Apr-00 43,882,089 44,369,893 10,522,563 24
Apr-01 44,754,156 45,251,494 9,442,072 21
Apr-02 45,644,302 46,151,624 7,793,974 17
Apr-03 46,553,296 47,070,758 6,394,933 14
Apr-04 47,481,401 48,009,143 6,178,605 13
Apr-05 48,428,944 48,967,391 6,320,954 13
The following is a National View per Year
Notes:Future Water & Sanitation needs excludes progress on any projects
Notes:Future population figures are based on official Statistics SA growth factors
 
 Source: DWAF National Report, 2003 (DWAF, 2003c) 
 
WSA were given the powers and functions to implement and look after the water 
services industry. With the responsibility of the new powers and functions that came 
into effect on 1 July 2003, the responsibilities for the implementation of new projects 
has now moved from DWAF to the WSA. Most of the new WSA’s lack the capacity 
and experience to fulfil their mandate as an implementing agent. Not only do they have 
to implement the projects, but they also have to make sure that the projects will be 
sustainable after implementation. 
 
6.7 NEWLY CONSTRUCTED PROJECT 
 
In order to get a better understanding of the real cost related to the O&M of a project, it 
was decided to use one of the projects that were built under the ‘Built, Operate, Train 
and Transfer’ (BoTT) programme of DWAF, as a pilot.  
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The Peddie regional water supply scheme is located in the Peddie District of the Eastern 
Cape Province and its primary objective is to provide sufficient water to the Peddie 
town, peri-urban and rural villages in the Peddie district. The project consists of: 
 
· Water treatment works: The plant is designed to operate for 24 hours per day and to 
meet the year 2010 demand of 5,4 Ml/day. 
· Bulk supply distribution: A network of pump-stations, pipelines and storing 
reservoirs. 
· Village reticulation: In the rural areas, the villages are supplied with reticulation to 
standpipes located within 200m walking distance of every household. 
 
Table 6.3 summarises the households, consumption, rainfall, unaccounted for water 
(UFW) and direct O&M costs on a monthly bases to operate and maintain the Peddie 
regional water supply scheme for a period of ten months.  
 
From this data, three graphs were drawn to illustrate the trend over twenty-two months 
from November 2001 to August 2003. They are: 
 
· Figure 6.1 – The water supplied and consumed and the monthly rainfall 
· Figure 6.2 – Unaccounted for water 
· Figure 6.3 – Total cost and cost recovery 
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Table 6.3 O&M Data from Peddie regional water supply scheme 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Twenty-Two months from November 2001 to August 2003, O&M information of direct cost to DWAF to operate Peddie regional water supply scheme. 
PEDDIE REGIONAL 
 Nov-01 Dec-01 Jan-02 Feb-02 Mar-02 Apr-02 May-02 Jun-02 Jul-02 Aug-02 Sep-02 Oct-02 Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Aug-03 Total Avg 
Households  26% 46% 29% 40% 47% 53% 64% 69% 65% 63% 61% 95% 55% 60% 52% 48% 45% 9% 32% 32% 8% 5%     
No of Households  507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 507 699     
Active Tokens 132 235 148 204 240 270 325 350 330 320 310 484 278 303 264 243 230 45 160 160 41 38     
Consumption  Kl                                               
Cisira 123 196 122 127 88 88 182 55 73 21 21 60 153 255 266 206 130 12 121 163 46 103 2,610 119 
Ncala 52 160 76 91 71 128 134 56 61 19 13 41 79 147 173 137 98 11 58 127 39 65 1,834 83 
Mgwangqa 53 76 52 67 85 71 93 67 69 32 42 58 96 111 108 88 90 21 60 120 62 88 1,608 73 
Nqwyenerhana 31 43 31 42 33 34 38 21 24 8 11 28 36 42 34 37 43 7 36 70 37 53 740 34 
Total Consumed 259 474 280 327 277 321 446 199 227 80 86 187 365 556 580 469 362 51 275 480 184 309 6,793 309 
l/c/d 2.4 4.5 2.6 3.1 2.6 3.0  4.2 1.9 2.1 0.7 0.8 1.8 3.4 5.2 5.4 4.4 3.4 0.5 2.6 4.5 1.7 2.1   3 
l/c/d (active tokens) 9.3 9.6 9.0 7.6 5.5 5.7 6.5 2.7 3.3 1.2 1.3 1.8 6.2 8.7 10.5 9.2 7.5 5.4 8.2 14.3 21.3 38.7   9 
Bulk Supply Kl                                               
Cisira 166 282 304 270 91 117 183 69 79 57 85 208 403 349 354 284 232 91 197 321 114 288 4,543 207 
Ncala 70 310 248 249 200 269 256 136 190 42 51 83 208 203 211 159 123 14 84 176 108 173 3,564 162 
Mgwangqa 56 76 52 67 85 71 93 67 69 32 42 58 97 109 108 83 96 21 60 123 53 90 1,609 73 
Nqwyenerhana 31 43 33 43 33 35 38 21 24.8  8 11 28 37 42 35 37 44 7 37 68 36 52 743 34 
Total Supplied 323 711 637 629 409 492 570 294 363 139 188 377 745 703 708 563 494 133 377 689 311 604 10,459 475 
RAINFALL                                             
Monthly rainfall mm 0 79 0 8 40 45 75 87 36 154 66 20 8 0 0 85 27 102 52 0 10 50 944 43 
UFW in Kl                                               
Cisira 43 87 182 143 3 29 1 14 6 36 64 148 250 94 88 77 102 79 75 159 68 185 1,933 88 
Ncala 18 150 172 158 129 141 123 81 129 24 38 42 130 56 38 22 24 3 26 49 69 108 1,730 79 
Mgwangqa 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 4 -9 2 8 0 
Nqwyenerhana 0 0 2 1 0 1 0 0 0 0 0 0 0 0 1 0 0 -0 0 -1 -1 -1 4 0 
Total UFW Kl 64 237 357 302 132 171 124 95 136 60 102 190 380 150 127 100 132 82 103 209 127 295 3,674 167 
Total l/connection/hr 2.40 8.89 13.41 11.33 4.95 6.40 4.65 3.56 5.11 2.25 3.83 7.13 14.26 5.63 4.79 3.74 4.96 3.07 3.85 7.86 4.78 11.06 138 6 
Total l/km/hr 5.55 20.56 31.02 26.21 11.46 14.81 10.76 8.24 11.81 5.20 8.87 16.49 32.99 13.01 11.07 8.64 11.47 7.09 8.90 18.19 11.05 25.58 319 14 
Cisira 26% 31% 60% 53% 3% 24% 0% 21% 8% 64% 76% 71% 62% 27% 25% 27% 44% 87% 38% 49% 60% 64%   42% 
Ncala 26% 48% 70% 63% 65% 53% 48% 59% 68% 55% 74% 51% 62% 28% 18% 14% 20% 23% 31% 28% 64% 63%   47% 
Mgwangqa 6% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 6% 0% 1% 3% -17% 2%   0% 
Nqwyenerhana 0% 0% 6% 3% 0% 2% 1% 0% 2% 0% 3% 1% 1% 0% 3% 1% 1% -7% 1% -2% -3% -2%   0% 
Total UFW %  20% 33% 56% 48% 32% 35% 22% 32% 37% 43% 54% 50% 51% 21% 18% 18% 27% 61% 27% 30% 41% 49%   37% 
O&M COST (R)                                        
BULK WATER COST R853 R1,878 R1,682 R1,662 R1,080 R1,299 R1,505 R775 R958 R368 R497 R996 R1,966 R1,856 R1,868 R1,487 R1,304 R351 R996 R1,819 R821 R1,593 R27,613 R1,255 
MATERIAL R0 R0 R0 R0 R0 R0 R0 R0 R0 R0 R0 R0 R46 R0 R0 R0 R0 R0 R0 R0 R0 R0 R46 R2 
Administration and 
Management - VWC R0 R0 R0 R0 R600 R350 R450 R600 R600 R600 R600 R600 R600 R600 R600 R600 R600 R600 R600 R600 R600 R600 R10,400 R473 
Finance and cost recovery - 
PIA / O & M R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R1,000 R22,000 R1,000 
TOTAL LABOUR  R1,000 R1,000 R1,000 R1,000 R1,600 R1,350 R1,450 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R1,600 R32,400 R1,473 
TOTAL COST R1,853 R2,878 R2,682 R2,662 R2,680 R2,649 R2,955 R2,375 R2,558 R1,968 R2,097 R2,596 R3,612 R3,456 R3,468 R3,087 R2,904 R1,951 R2,596 R3,419 R2,421 R3,193 R60,059 R2,730 
INCOME (R)                                               
Projected from demand 1,036 1,898 1,119 1,310 1,108 1,286 1,784 794 907 319 345 748 1,459 2,223 2,321 1,875 1,447 205 1,100 1,918 735 1,236 27,172 1,235 
RATIOS                                               
Cost per Kl 7.15 6.07 9.59 8.13 9.67 8.24 6.63 11.96 11.28 24.69 24.31 13.87 9.90 6.22 5.98 6.59 8.03 38.03 9.44 7.13 13.18 10.34   8.84 
Cost per Household 3.65 5.68 5.29 5.25 5.29 5.22 5.83 4.68 5.04 3.88 4.14 5.12 7.12 6.82 6.84 6.09 5.73 3.85 5.12 6.74 4.78 4.57   5.31 
Cost Recovery % 56% 66% 42% 49% 41% 49% 60% 33% 35% 16% 16% 29% 40% 64% 67% 61% 50% 11% 42% 56% 30% 39%   45% 
No of people employed 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4   4.00 
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Figure 6.1 Total Water- Consumption and supplied and the monthly rainfall in (mm) for twenty-two months November 2001 to August 2003 at Peddie regional scheme 
 
Peddie Regional Consumption
0
100
200
300
400
500
600
700
800
Nov-
01
Dec-
01
Jan-
02
Feb-
02
Mar-
02
Apr-
02
May-
02
Jun-
02
Jul-
02
Aug-
02
Sep-
02
Oct-
02
Nov-
02
Dec-
02
Jan-
03
Feb-
03
Mar-
03
Apr-
03
May-
03
Jun-
03
Jul-
03
Aug-
03
K
l/M
o
n
th
0
20
40
60
80
100
120
140
160
180
Total Consumed
Total Supplied
Monthly rainfall mm
R
ai
n
fa
ll 
in
 m
m
 
 
Figure 6.2 Total Unaccounted for water for twenty-two months for November 2001 to August 2003 at Peddie regional scheme 
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Figure 6.3 Total cost and cost recovery % for twenty-two months from November 2001 to August 2003 at Peddie regional scheme 
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6.8 CONCLUDING REMARKS 
 
The aim of chapter 6 was to consider aspects that influence the O&M costs and to look 
at a completed project to get an idea of the real O&M cost to provide potable water in 
practice. Chapter 7 will consider how this information can be used to develop a model 
to estimate the cost of water even before a project is implemented. 
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CHAPTER 7 
 
A MODEL TO ESTIMATE THE COST OF POTABLE WATER 
 
7.1 INTRODUCTION 
 
The Department of Water Affairs and Forestry introduced a national policy in February 
2001 (DWAF, 2001a) whereby the basic domestic water requirement of South Africa’s 
poor households would be provided with water free of charge. The target level set for 
this provision was 25 litres per person per day, or 6000 litres per family of eight, per 
month. 
 
The local government, where infrastructure was in place, was tasked to begin the 
implementation of this policy from 1 July 2001. Financially, strong municipalities (for 
example Durban, Cape Town and Johannesburg) were able to meet the deadline and 
provide the 6kl (kilolitre) per month free to all, or, at least, to those who use no more 
than 6kl per month. Those municipalities, which are located in the rural areas of South 
Africa, particularly those with very small tax revenues, have mostly not yet been able to 
implement the policy. 
 
In terms of the constitution of South Africa, local government does have an obligation 
to provide access to water for all. However, in terms of local government legislation, 
municipalities are also not allowed to make financial commitments, which cannot be 
paid for. Therefore, it can be questioned whether local government, in fact, can provide 
free water to rural areas? 
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For example, in some remote areas with scattered settlements, high water cost, and 
water stressed areas, it is often not feasible to provide 6000 litres/family of eight/month 
of water. In such cases, a basic level could be related to technology, which is mere 
suited to serving the area (handpumps or boreholes for example) (Free Basic Water 
Implementation Strategy, Section 3.3) (DWAF, 2002a). 
 
7.2 UNDERSTANDING COSTS IN RURAL WATER SUPPLY 
 
In 1981, the United Nations launched the International Drinking Water Supply and 
Sanitation Decade. The aim of the Decade was to bring about safe water and sanitation 
for all the people of the world. During the Decade, some 1600 million people were 
served with safe water. However by the end of the Decade it was estimated that there 
were still one billion people without safe water (World Health Organisation, 2000). The 
continent with the highest percentage of un-served people was Africa, with 43%. 
 
Now, twenty years after the decade began, it is estimated that worldwide, 1.1 billion 
people are still without access to potable water (World Health Organisation, 2000). 
Some 38% of Africa’s population are still without access to safe water, and owing to 
population growth, the size of the backlog has actually increased. In addition, a number 
of areas, which are classified as served, are known to receive water only intermittently. 
 
However, the coverage figures quoted above, do not reveal the full story, for it is in 
rural areas that the percentage of unserved people is highest and that the progress made 
is the lowest. In 1990, it was estimated that 56% of Africa’s rural population were 
unserved. By 2000, despite major efforts, the figure was reduced by only 35% to 53% 
(World Health Organisation, 2000). The situation in South Africa is somewhat different. 
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Since 1994, national government has managed to address the backlog of 39% of the 
population without water to only 15% by 2003 and government plan to have the backlog 
down to 13% in 2005 (See Figure 7.1). The reason for only a 2% reduction is as 
explained in the notes to Figure 7.1. The future water and sanitation needs in Figure 7.1 
excludes progress on any projects and the future population figures are based on official 
Statistic SA growth factors. 
 
Since 1999, a consensus has emerged on the principles to guide the provision of rural 
water supply. Internationally, policies suggest that water should be treated as an 
economic and social good and should be managed at the lowest appropriate level. For 
the provision of water supply, this requires that consumers be engaged in the process of 
selecting, financing and operating systems that meet their demands and willingness to 
pay (Cairncross, 1992). 
 
Managing water as an economic good has strong implications for the establishment of 
proper financial arrangements for a project. Financial policies should send out correct 
signals linking services levels to actual cost. It should also maximise cost recovery by 
capturing community willingness to pay and should make efficient and equitable use of 
subsidies. 
 
Common with other parts of the developing world, the rural water sector in South 
Africa has been heavily subsidised for some time. Prior to 1994, the South African 
government’s programmes in rural areas tended to focus on handpumps and windmills. 
These more simple water supply solutions (which due to institutional problems did not 
necessarily work) were thus associated with the old South Africa and were regarded as 
third class. Since 1994, the new South African government’s drive in the water sector 
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has been to get piped water supply to within 200 meters of every home (Water Services 
Act of 1997) (RSA, 1997). As this is the standard, to which every community aspires, it 
puts a high demand on government to up to this prescribed standard. However, it is 
being found that in the absence of external support, these reticulated schemes are, if 
anything, even more prone to failure than the old handpumps and windmills (Palmer 
Development Group, 2001). The government’s response to the problem of the poor 
sustainability of rural water supply has been to give an undertaking, on behalf of local 
government, that every family is entitled to 6 kl of water per month free of charge. In 
rural areas, this undertaking is to be financed by local government primarily by using 
the Equitable Share (Republic of South Africa, 2003), which has been made available to 
them for the purpose of making basic services affordable to the poor. It is expected that 
the more rural councils in South Africa may require at least three years to implement the 
free basic water policy and it is realised that in some areas it may not be possible to 
meet the promise at the level of service implied by the policy (DWAF, 2001b). 
 
With the international practice pushing towards increasing independence from 
government, down to the lowest level possible, and the South African practice of 
pushing towards increasing dependence on government, it is particularly relevant to ask 
these questions: 
 
· How much does rural water supply cost, anyway? 
· How much does it cost national government? 
· How much does it cost local government? 
· How much does it cost the actual water services provider? 
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The cost is highly dependent on many variables, such as capital cost, need to pump, or 
not, the need for ongoing support, or not, and the way the operation and maintenance of 
a scheme is managed. For example, all things being equal, one scheme, which has high 
transmission losses, low consumption levels and high level of bad debt, could find that 
its cost of sales is ten or twenty times that of a scheme, which has all those conditions 
optimised. The model developed in section 7.3 will help to answer all these questions. 
 
7.3 DEVELOPMENT OF A COST AND TARIFF MODEL FOR RURAL 
WATER SUPPLY 
 
In terms of the South Africa constitution, local government has an obligation to provide 
access to water for all. However, in terms of local government legislation municipalities 
are also not allowed to make financial commitments which cannot be paid for. 
 
The department together with the district municipalities is looking for a method to 
determine whether a project is affordable to its users, before the construction of the 
project. The district municipalities needs a method to determine the subsidy they have to 
pay towards the running cost of a project after completion. For this purpose, district 
municipalities get an equitable share to make water and other services more affordable 
to those who cannot afford it.  
 
In order for a model to be useful in the rural water supply context, it needs to be fairly 
simple to understand and to use, and yet, must be able to estimate a fairly accurate tariff. 
It must also be able to be used at the planning stage to investigate the economic viability 
of a scheme.  
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Figure 7.1: Water Services-Basic Services Prediction Model (Current Status) 
 
Water Services - Basic Services Prediction Model [Current Status] 
Progress: Water Need per Year 
  15,531,623 15,888,357 16,249,504 14,262,006 13,755,782 12,144,901 10,522,563 9,442,072 7,793,974 6,394,933 6,178,605 6,320,954 
 % 39.42% 39.53% 39.63% 34.09% 32.24% 27.92% 23.72% 20.87% 16.89% 13.59% 12.87% 12.91% 
 
             
  0 0 0 2,332,231 3,230,024 5,300,875 7,340,966 8,712,511 10,672,424 12,367,428 12,757,864 12,757,864 
 % 0.00% 0.00% 0.00% 5.58% 7.57% 12.18% 16.54% 19.25% 23.12% 26.27% 26.57% 26.05% 
  Apr 1994 Apr 1995 Apr 1996 Apr 1997 Apr 1998 Apr 1999 Apr 2000 Apr 2001 Apr 2002 Apr 2003 Apr 2004 Apr 2005 
Note: % calculated on [Planning population] 
 - Water Need 
 - Water Served  
 
Notes: Future Water & Sanitation needs excludes progress on any projects. 
Notes: Future population figures are based on official Stats SA growth factors. 
 
Source: DWAF National Report, 2003 (RSA, 2003c) 
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7.3.1. Method of analysis 
7.3.1.1 Table of Information 
With the intention of developing a cost and tariff model, data has been collected 
from the Peddie regional water supply scheme. From Table 6.3 (O&M Date 
from the Peddie regional water supply scheme) the following data, for a twenty-
two months period, is available: 
 
· Households: The number of households served by the scheme 
· Active tokens: Tokens needed by the household to get water out of a tap. 
· Bulk water supplied: Water supplied from the water treatment works. 
· Consumption: Water consumed by the households. 
· Unaccounted For Water (UFW): Water losses in the system. 
· Rainfall: Natural rain. 
· Cost per kl: Rand value of a kilolitre water. 
· Cost per household: Rand value of the cost that a household has to pay 
for water. 
· O & M cost: The Rand value to operate and maintain the scheme. 
 
This data will be used to set up a model to determine the cost per household for 
water supplied in a rural area. 
 
7.3.1.2 Using information to do multiple regression analysis 
It is important for the department of Water Affairs and Forestry and the district 
municipalities to have an idea of what the cost per household (Cph) of water is 
going to be. From Table 6.3, the cost per household (Cph), the cost for operation 
and maintenance (CO&M), consumption (C in l/c/d), the unaccounted for water 
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(UFW) and the bulk water supply (BWS) were identified as the items that can be 
calculated before the start of a project. With these five variables each with 
twenty-two months data, the researcher with his experience in multiple 
regression analysis, opted to use a multiple regression analysis process to 
formulate a model that can assist in the calculation of the cost per household of 
the project. 
 
7.3.1.3 The multiple regression model 
When a dependent variable that must be explained is hypothesised to depend on 
more than one independent or explanatory variable, a multiple regression 
analysis results (Salvatore, 2001). 
 
A model can be generalised for any number of independent or explanatory 
variables (k), and be indicated as the following equation: 
 
Y = a + b1X1 + b2X2 + … + bkXk 
 
The a coefficient is the constant or intercept and gives the value of Y when both  
X1 and X2 are equal to zero. On the other hand, b1 and b2 are the slope 
coefficients. They measure the change in Y per unit change of X1 and X2, 
respectively.  
 
Regression analysis is based on a number of crucial assumptions. These are that 
the error term: 
 
· Is normally distributed, 
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· Has zero expected value or mean, 
· Has constant variance in each time period and for all values of X, 
· Its value in one time is unrelated to its value in any other period, 
· The number of independent or explanatory variables in the regression be 
smaller than the number of observant and that there be no perfect linear 
among the independent variables. 
 
The process of estimating the parameters or coefficients of a multiple regression 
equation is complex and time-consuming. This is why it is done with computer 
programmes. The computer also provides the standard error of the estimates, the 
t statistics, the coefficient of multiple determination, and several other important 
statistics that are used to conduct other statistical tests of the results. All that is 
required is to be able to set up the regression analysis, feed the data into the 
computer, and interpret the results. 
 
In this case, an Analytical Business Calculator (ABC) computer programme 
were used to do the regression analysis. 
 
7.3.1.4 Analysis results 
For a degree of freedom of n (number of observant) – k (number of estimated 
parameters, including the constant term) = 22 - 5 = 17 and a probability of 5% 
the critical t value is 2,110 (Table C-2 in Appendix B) (Source: Salvatore, 2001). 
Since the calculated t statistic for CO&M (5,4305), C (3,6536), UFW (2,518) and 
BWS (2,6979) (Table 7.1) exceeds the critical t value of 2,110, it can be 
concluded that all four parameters are statistically different from zero at the 5 % 
level of significance. 
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The unadjusted and adjusted coefficients of determination are R2 = 0,9332 and 
adjusted R2 = 0,9175 respectively (Table 7.1). This means that the variation in 
the CO&M, C, R, UFW and BWS explains 93,3% of the variation in the cost per 
household when no adjustment is made for degrees of freedom and 91,75% 
when such an adjustment is made. This means that the model will 93,3 times out 
of 100, calculate the cost per household correct. 
 
 
Table 7.1: Summary of regression analysis 
 
 ABC Calculated results 
Observations 22 
Regression df 4 
Error df 17 
Total df 21 
t Statistics CO&M 5,4305 
t Statistics C 3,6536 
t Statistics UFW 2,518 
t Statistics BWS -2,6979 
R2 0,9332 
Adjusted R2 0,9175 
D-W 1,7847 
F Statistic 59,3813 
Standard Error 0,28599 
 
Source: Results of the Regression Analysis output (APPENDIX A) 
 
Since the calculated value of the F statistic of 59,3813 exceeds the critical value 
of 2,95 (Table C-3 in Appendix B) (Source: Salvatore, 2001) for the F 
distribution with 4 and 17 df, the 5 % level of significance is rejected, the null 
hypothesis that there is no statistically significant relationship between the 
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independent variables and the dependent variable namely the alternative 
hypothesis at the 5 % level of significance that not all coefficients are equal to 
zero is accepted. 
 
For n = 22 and k’ (number of independent variables) = 4 the Durbin-Watson 
statistic for 1 % significance point of dU is 1,54  (Table C-4 in Appendix B) 
(Source: Salvatore, 2001). Since the calculated value of the D-W statistic 1,7847 
exceeds the critical D-W value of dU=1,54, it can be conclude that there is no 
evidence of autocorrelation at a 1 % level of significance. 
 
The standard error of the regression is 0,28599. This is a very small value. The 
smaller the value of the standard error of the regression, the better is the “fit” of 
the regression line to the observation or sample points. 
 
Now that all the calculated regression parameters have been tested, the 
calculated coefficients can be utilised to construct the model to estimate what the 
cost per household per month is: 
 
Cph= -0,40386 + 0,00151 CO&M+ 0,73544 C + 0,02798 UFW – 0,00323 BWS    
 
7.4 CONCLUDING REMARKS 
 
The aim of this chapter was to take the data to provide potable water from a completed 
project (see Table 6.3) and by using this data together with a multiple regression 
analysis, developed a model to calculate the cost per household per month for clean 
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water from a project. Chapter 8 will test this model against other completed projects to 
see how well the model will perform in practise. 
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CHAPTER 8 
 
TESTING OF A MODEL TO ESTIMATE THE COST OF POTABLE WATER 
 
8.1 INTRODUCTION 
 
Every municipality is in a unique position when it comes to the balance between the 
needs which it must serve and the resources which it has available at its disposal. Hence 
each district and metropolitan municipality is responsible for deciding what format the 
free basic water policy should take. 
 
8.2 AVAILABILITY OF FUNDS 
 
Funding for Free Basic Water is available from essentially three sources: 
 
· National government, through the Equitable Share Grant; 
· Local government, through levies and taxes; and 
· Cross-subsidisation between high users and low users. 
 
In the case of more rural municipalities the revenue available from cross-subsidisation is 
effectively zero. The financing of free basic water must therefore come from tax 
revenues or the equitable share grant. Each local government must decide how much 
they can afford to set aside for the provision of free basic water. As local government 
finances tend to be severely stretched, especially in the rural areas, the decision to 
increase funding to one area of need and cutting down on another area of need, is 
primarily a the WSA decision. 
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8.3 DETERMINING COST OF WSA REGULATORY AND SUPPORT ROLE 
 
The most important budget priority is the WSA’s regulatory and support role. Local 
government must possess the capacity, or must contract others with the capacity, to be 
able to monitor the performance of all WSP’s in its area of jurisdiction. Officials must 
know each water scheme in the area, how they work, who operates them and where to 
go in time of need. They must know if the systems are working and if they are working 
reliably. 
 
Local government cannot subsidise the operational cost of any water supply scheme 
until they have provided for the cost of their own statutory WSA functions. At present, 
the Service Support function (SSF) is not always being provided for in local 
government budgeting. Where a regional WSP is able to run all the water supplies in its 
area using funds already at its disposal, then there is no need to budget specifically for 
the SSF in that area. However, in the absence of a large WSP in an area, it is down to 
either the municipality itself or to small, often rural village level, bodies to keep the 
water supply in operation. The municipality must budget for the management or support 
to these rural village level bodies. 
 
The cost of the WSA function is variable according to the competence of the WSP’s and 
the economies of scale of the project being administrated. These WSA regulatory and 
support role costs are for the WSA’s budget and are not included in the cost of the water 
in the WSA’s area of responsibility.  
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8.4 COST OF ESSENTIAL ASSET REPLACEMENT 
 
If one is interested in the long-term cost of water supply schemes, one has to ask how 
long the infrastructure will last. The life expectancy of an asset is the period during 
which the asset will continue to render the service for which it is intended. An item of 
infrastructure must be replaced either when it is no longer large enough to perform its 
intended function (for example, with growth in population and water demand, a pipeline 
which was once adequate may become to small), or when it is no longer serviceable (for 
example, when an engine wears out, or when a steel pipe corrodes). However, the 
replacement costs of these items are major cost items and are set down against the 
WSA’s account. It is a concern that local government in South Africa’s rural areas does 
not have the financial strength to set aside such savings. However, in 10 or 20 years’ 
time, someone will have to pay to rebuild the water infrastructure and national 
government will have to make provision from the national budget to fund the cost of 
essential asset replacement. 
 
8.5 DETERMINING TYPICAL COST PER HOUSEHOLD PER MONTH 
FOR A PROJECT 
 
Operation and maintenance costs are scheme-specific. If the WSA would like to make 
use of the model developed in chapter 7 to determine the cost per household per month, 
the WSA will have to estimate the following costs: 
 
· Monthly O&M cost to run the water treatment plant in Rand value (CO&M ); 
· Monthly Consumption of the consumers in litres/consumer/day (C); 
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· Monthly Bulk supply needed in Kilolitres (BWS); and 
· Un-accounted for water (water loss) in the system as a percentage (UFW) 
 
Substituting these values into the model: Cph= -0,40386 + 0,00151 CO&M+ 0,73544 C + 
0,02798 UFW – 0,00323 BWS, will estimate the cost per household per month for the 
WSA (Testing of the model will be done in section 8.10). 
 
If the WSA do not use the model to estimate the cost, a proper zero base budget needs 
to be repaired which needs managerial finance skills. This is the cost that consumers 
will be paying for heir water. 
 
8.6 NUMBER OF FAMILIES NEEDING HELP 
 
The department of provincial and local government in terms of the equitable share grant 
calculations defines and identifies a poor household where the household expenditure is 
recorded below R1100 per month. In most rural areas, over 90% of the population falls 
into this category. To simplify the administration of the policy, it is recommended that 
in rural areas any subsidy available for free basic water is made available to all families 
living in these areas, for example that targeting of the poor is not justified. 
 
8.7 MONTHLY OPERATION AND MAINTENANCE SUBSIDY 
 
As the first step, it must determined if the available funding is enough to pay for: 
· the statutory monitoring role required of the WSA; 
· the support of poorly resourced or capacitated WSP’s; 
· maintenance of an essential water supply; and 
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· essential asset replacement. 
 
After the above costs have been paid, and there is still some budget left over, then the 
WSA can start providing free basic water to more consumers than to just the poor 
households. 
 
8.8 AGREED SERVICES LEVEL INCLUDING FREE WATER PROVISION 
 
Once the municipality has decided how much money is available to subsidise water 
consumption at levels of service above that which is deemed to be basic levels, it must 
then decide what amount of water can be supplied free of charge. The ideal would be 6 
kl per family per month, as this has been set as a national standard. This policy should 
be communicated to all affected. This means that every consumer should be made aware 
of what amount of free water they should expect to obtain at the different levels of 
service and what to do if this provision is not forthcoming. 
 
8.9 MONITORING AND EVALUATING 
 
Monitoring and evaluation will be essential to establish whether the subsidy is having 
the desired effect and whether water is, in fact, accessible to all. If there are problems, 
the subsidy policy must be reviewed. 
 
Sections 8.2 to 8.9 have been developed into a nine-step flow chart to determine rural 
water operation and maintenance subsidy and a free basic water polity (see Figure 8.1). 
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Is there any funding left over? 
Balance = 1-2-3-4 
Figure 8.1: Flow chart to determine rural water operation and maintenance subsidy and 
free basic water policy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researchers own construction 
 
1.  How much funding is available? 
- From cross subsidisation? 
- From council revenue? 
- From equitable share? 
 
2.  Determine the cost to perform the 
WSA’s regulating and support role. 
3. Determine the cost of essential asset 
replacement 
4. Determine cost per household per 
month. 
5. How many families need help? 
6. Decide on a monthly operating and 
maintenance subsidy. 
7. Select volume of free water to go with 
different levels of service. 
9. Monitor and Evaluate 
8. Is the Free Basic Water 
Policy acceptable? 
- Politically 
- To Consumers 
 Revise budget 
priorities to find 
more money 
Revise budget 
priorities to find 
more money 
 
NO 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
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8.10 TESTING OF MODEL  
 
The following information as variables for the model were required to test the model: 
 
· Cost for operation and maintenance (CO&M); 
· Consumption (C in l/c/d); 
· Unaccounted for water (UFW); and 
· Bulk water supply (BWS) were 
  
The information had to be from similar schemes as the one that was used to simulate the 
model. This real costs will then be compared with the estimation of the model to see 
how well the model can estimate the cost per household per month. The following 
model equation developed with a multiple regression analysis process in chapter 7, was 
used the do the estimations: 
 
Cph= -0,40386 + 0,00151 CO&M+ 0,73544 C + 0,02798 UFW – 0,00323 BWS    
 
Two water supply schemes with similar characteristics were chosen to test the model. 
The one is the Kotana water supply scheme and the other one, the Sterkspruit water 
supply scheme. For the Kotana water supply scheme, Water and Sanitation Services 
South Africa (WSSA), who is the operating agent of the water treatment plant, provided 
the variables for the model. For the Sterkspruit water supply scheme, the Department of 
Water Affairs and Forestry, King William’s Town, who is the operator of the treatment 
plant, provided the variables for the model. The averages of the Peddie data were also 
used as an input to verify the regression process. 
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The calculated results can be seen in Table 8.1.  The model over-estimated in all three 
instances the real cost per household with five %.  
 
Table 8.1 Calculated results for schemes 
Bulk water 
supply 
Consumption 
Total 
cost 
UFW 
Calculate 
with 
model 
Real budget 
cost 
Over-
estimated Scheme 
kl l/p/d R % Cost/h/d Cost/h/d % 
Sterkspruit 116264 25 250346 35 R 22.03 21 5% 
Kotana 2509 10 10017 25 R 14.68 13.97 5% 
Peddie 475 3 2730 35 R 5.37 5.09 5% 
 
Source: Data provided by WSSA and DWAF 
 
More tests were done on borehole schemes with information that were published by the 
Water Research Commission (see Table 8.2). The results were very bad with a under-
estimation of the costs per household of between 38% and 95%. 
Table 8.2 Calculated results for boreholes 
 
Bulk 
water 
supply 
Consumption 
Total 
cost 
UFW 
Calculate 
with model 
Real 
budget 
cost 
Under-
estimated Borehole 
kl l/p/d R % Cost/h/d R % 
Bremodup 1270 1.74 1824 40 R 0.65 4.16 84% 
Claremont 1075 6.79 2838 40 R 6.53 29.87 78% 
Dicks 1.44 0.5 2.5 40 R 1.08 1.74 38% 
Emayelisweni 1799 3.12 6327 40 R 6.76 33.3 80% 
Esidumbini 4200 6.3 5893 40 R 0.70 14.73 95% 
Ezinqeni 760 2.33 1460 40 R 2.18 7.45 71% 
 
Source: Water Research Commission, 2002 
 
8.11 CONCLUDING REMARKS 
 
The aim of this chapter was to test the model and to se how well it could predict the cost 
per household per month for clean water. Chapter 9 will discuss the test results and 
make some recommendations. 
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CHAPTER 9 
 
TESTING OF A MODEL RESULTS AND RECOMMENDATIONS 
 
9.1 INTRODUCTION 
 
This final chapter will focus on resolving the main problem through the 
recommendations that will be made. The main problem is to determine whether local 
government, in fact, can provide free basic water to rural areas. This will then also 
provide an answer to the tariff policy that local government can use to determine the 
total cost of water provision. 
 
9.2 MAIN FINDINGS 
 
The main problem posed in this research was: 
 
Can local government provide free basic water to rural areas? 
 
To determine the costs to provide free basic water to rural areas, the following sub 
problems were identified: 
 
· What information does the research literature reveal in connection with the 
supply of free basic water in South Africa? 
· What are the main contributors to the cost of free basic supply in practice? 
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The sub-problems were addressed in the previous chapters. A flow-chart to determine 
rural water operation and maintenance subsidy and hence the cost and free basic water 
policy was compiled and illustrated in Figure 8.1. This is a nine-step process to help 
local government in determining the total cost for the provisioning of potable water to 
the rural environment. The information and the logic of the flow-diagramme were 
discussed in detail in chapter 8. This flow-diagramme can serve as a guideline to local 
government to determine the operation and maintenance cost or subsidy needed to 
provide a free basic water policy. 
 
To help with step four of the flow diagramme, a model was developed to determine the 
cost per household per month. The information and the logic of the model were 
discussed in detail in chapter 7. The testing of the model was done in chapter 8, and the 
intention of this model is to help local government to estimate the cost of potable water 
in rural areas as a cost per household per month even before the implementation of the 
project has started. 
 
9.3 RECOMMENDATIONS 
 
The researcher believes that the following recommendations can be made to assist local 
government to determine the cost of providing a free basic water policy to rural areas 
and to decide whether local government can indeed afford to provide the service: 
 
· It is recommended that local government determine the cost implications of 
providing potable water to rural areas before the implementation of a project. This 
costs should include the cost: 
o To perform the WSA’s regulating and support role. 
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o Of essential asset replacement. 
o To operate and maintain the infrastructure. 
 
This will help local government to determine the sustainability of the project before 
implementation. 
 
· It is recommended that all the funds available to pay for the service are utilised. This 
will include funds from: 
o Cross-subsidisation. 
o Council revenue. 
o Equitable share. 
 
· It is recommended that local government implement the flow chart, to determine 
rural water operation and maintenance subsidy and free basic water policy, as been 
set out in figure 8.1 as a standard practice. This will guide local government through 
a step-by-step process to ensure a sustainable project. 
 
· It is recommended that local government implement the model developed in chapter 
7 as a standard practice. It will standardise all cost calculations. This model will 
assist them to estimate the cost per household per month. It is important to 
remember that this model was only developed for projects that include a water 
treatment plant with a bulk distribution system and reticulation networks in rural 
areas. 
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· It is recommended that local government use this flow chart and model to determine 
if they can afford to provide free basic water to a project or to determine the amount 
of free basic water that they can afford to provide in rural areas. 
 
9.4 OPPORTUNITIES FOR FURTHER RESEARCH 
 
This study, the current basic water supply legislation in South Africa, subsidy 
arrangements and provisioning of free basic water in South Africa and the financing of 
the free basic water policy that forms the basis for local government to provide free 
basic water to their consumers, can provide a basis for further research 
 
The use of the flow-chart to determine rural water operation and maintenance subsidy, 
and the free basic water policy can be expanded to include urban areas as well. This can 
then assist local government to make informed decisions over the whole spectrum of 
water provision. 
 
The model will assist local government to estimate the cost of water per household per 
month although it was only developed for projects that include a water treatment plant 
with a bulk distribution system and reticulation networks in rural areas. The researcher 
proved in chapter 8 that the model can estimate the cost per household per month fairly 
accurately, as is evident be seen from the test results for projects similar to the project 
that was used to develop the model.  It was also shown that the model could not 
accurately estimate the cost per household per month for borehole schemes. 
 
This model is very project-specific and further research can develop more models that 
can be used in different project applications. This model and flow-chart will however, 
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help local government to take informed cost estimate decisions for different projects 
that the government will have to implement. 
 
9.5 CONCLUSION 
 
In South Africa, inequality for access to basic services was, and still is, a reality, in spite 
of South Africa being a middle-income country. At the dawn of democracy there were 
12 million people without adequate water. However, South Africa’s inequalities have 
specific historical roots and, therefore, its ability to deal with the service backlog is 
greater than most developing countries. Therefore, South Africa made great strides to 
reduce the inequalities and it is estimated that more than 10 million people have been 
provided with basic water supplies in rural and urban areas during the last eight years 
(Statistics Department of Water Affairs and Forestry, 2002).  
 
The water sector is an important engine of South African’s economy. In addition, 
turnover in the water services sector is estimated to be in the region of R10 billion per 
annum or more (Water Research Commission, 1998). Therefore, inefficiencies in the 
sector will have a negative and significant impact on other economic processes making 
efficient and effective services crucial. 
 
Services and the use of the water resource must be sustainable to ensure that South 
Africa continues to make progress, and to ensure that future generations benefit from 
this progress. While the emphasis during the past seven years was on delivery, it is now 
timely to place greater emphasis on sustainability. In terms of local government 
legislation, municipalities are not allowed to make financial commitments, for which 
they cannot pay. 
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With the emphases of this research on water supply in rural areas, a nine-step flow chart 
to determine rural water operation and maintenance subsidy and free basic water policy 
were developed. A model to estimate the cost per household per month that feeds into 
the flow-chart were developed to assist in calculating part of the total cost of the 
implementation of a project. 
 
The flow-chart and cost per household model can assist local government to make an 
informed decision on whether they can afford to provide free basic water in rural areas. 
This will result in better decision-making and also give guidance to local government so 
that they do not implement projects that will not be sustainable. 
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APPENDIX A 
 
 
 
Regression Analysis Session Log      
Session Started on 10-05-2003 at 16:46:17.      
      
      
Regression Model 16:48      
Estimated on 10-05-2003 at 16:48:03.      
      
Dependent Variable (Y):      
Cost per H-Hold  cost-h-h None   
      
Independent Variables (X):      
O&M cost   o&mcost None   
consumption   l-c-d  None   
Bulk supply   b-supply None   
UFW %   ufw%  None   
      
Observations     22    
R Square    0.9332    
Adjusted R Square   0.9175    
Standard Error    0.28599    
Durbin-Watson Statistic  1.7847    
      
  Coefficients  Std. Errors t Statistics P-values 
Intercept  -0.403861 0.664966 -0.6073 0.551651 
O&M cost  0.001508 0.000278 5.4305  0.000045 
consumption  0.735442 0.201295 3.6536  0.001966 
Bulk supply  -0.003225 0.001195 -2.6979 0.015243 
UFW %  0.027981 0.011113 2.518  0.022118 
      
Analysis of Variance (ANOVA)      
  df SS  MS  F Statistic P-value 
Regression 4 19.4273 4.856823 59.3813 0. 
Error  17 1.3904  0.08179   
Total  21 20.8177 
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APPENDIX B 
 
 
Source: Salvatore, 2001 
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Source: Salvatore, 2001 
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Source: Salvatore, 2001 
 
 
    
